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CHAPTER 1
INTRODUCTION

N /'\

This Validation Summary Report CVSRSr describes the extent to vhich a
specific Ada compiler conforms to the Ada Standard, ANSI/MIL-STD-1815A.
This report explains all technical cterns used within it and thoroughly
reports the results 2£,_1:§£3ng this compiler using the Ada Compiler
Validation Capability /~{ACVC)? An Ada compiler must be implemented
according to the Ada Standard, and any implementation-dependent features
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that is

not in the Standardt)

Even though all validated Ada compilers conform to the Ada Standard, it
must be understood that some differences do exist between implementations.
The Ada Standard permits some implementation dependencies--for example, the
maximum length of identifiers or the maximum values of integer types.
Other differences betveen compilers result from the characteristics of
particular operating systems, hardvare, or implementation strategies. All
the dependencies observed during the process of testing this compiler are
s_report.

The information in this report is derived from the test results produced
during validation testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
evaluating the results.~The purpose of validating is to ensure conformity
of the compiler to the XHa Standard by testing that the compiler properly
implements legal language constructs and that it identifies and reJects
illegal language constructs. The testing also identifies behavior that is
implementation-dependent b is permitted by the Ada Standard. Six classes
of tests are used. These tests are designed to perform checks at compile

time, at link time, and duri €\iffiijijf;_-h~h-_‘-u~
H1or=
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Certificate Information

The following Ada implementation was tested and determined to pass ACVC
1.11l. Testing was completed on 25 May 1990.

Compiler Nama and Veraion: TeleGen2 Sun-3 Ada Davelopmant
Syatem, Version 4.01

Host Computar Sysatem: Sun Microsystems Sun-3 Workstation
{68020 based Sun-3/280)
under Sun UNIX 4.2, Release 4.0.3

Targat Computer System: Same as hoat

A more detailed deacription of this Ada implementation is found in section
3.1 of this report.

As a rasult of this valldation effort, Validation Cextificate

PRUAZETITINNLA ia awarded to Telesoft. This certificate
expixes on 01 June 1992,

This report nas been reviewed and is approved.

Sodod Tedd :

R . a "

IABG mbH, Abt. ITE Ada validation Organization
Michael Tonndorf .; Director, Computer & Software
Einasteinstrasse 20 Engineering Division

D-8012 Ottobrunn Institute for Defense Analyses
West Germany Alexandria VA 22311

by Dot 1 Aot

” Ada Joint Program Office
Dr. John Solomond
Director
Department of Defense
Washington DC 20301
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DECLARATION OF CONFORMANCE

Customer: TeleSoft

Ada Validation Facility: IABG, Dept. SZT, D-8012 Qttobrunn
ACVC Version: 1,11

Ada Implementation:

Compiler Name and Version: TeleGen2™ Sun-3 Ada Development System, Version 4.01

Host Computer System: Sun Microsystems® Sun-3 Workstation
(68020 based Sun-3:280)
Sun™ UNIX™ 4.2, Release 4.0.3 Operating System

Target Computer System: same as Host Computer System

Customer's Declaration

I, the undersigned, representing TeleSoft, declare that TeleSoft has no knowledge of deliberate
deviations from the Ada Language Standard ANSI/MIL-STD-1815.\ in the implementation listed

4
TeleSoft
Raymond A. Parra, Vice President and General Counsel

< - Date: N\(La‘ 22, 19990

Sun Microsystems is a registered trademark of Sun Mlerosystems, Inc. Sun s a trademark of Sun Microsystems, Inc. UNIX Is a
trademark of AT&T/Bell Laboratories.
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CHAPTER 1

INTRODUCTION

The Ada implementation described above was tested according to the aAda
validation Procedures (Pro89) against the Ada Standard (Ada83) using the
curzent Ada Compiler Validation Capability (ACVC)., This Validation Summaxy
Report (VSR) gives an account of the teating 2£ this Ada implementation. For
any technical termsa used in this repoxt, the reader is referred to (Pro89%}. A
detailed description of the ACVC may be found in the currzent ACVC Usex’s Guide
(uGs9).

1.1 USE Of THIS VALIDATION SUMMARY REPORT

Consiastent with the national laws of the originating country, the Ada
Cextification Body may make full and free public disclosure of this report.
In the United States, this is provided in accordance with tha "Freedom of
Information Act" (5 U.S.C. #552). The results of this validation apply only
to the computexrs, operating systems, and compiler versions identified in this
report.

The organizations represented on the signature page of this report do not
represent or warzent that all statementa set forth in this report are accurate
and complate, o: that the subject implementation has no nonconformities to the
Ada Standard sther than those presented. Copies of this report are available
to the public f£xom the AVF which preformed this validation or from:

National Technical Information Service
5285 Port Royal Road
Springfield VA 22161

Questions regarzding this report or the validation test results should kte
directed cto the AVFE which performed this validation or to:

Ada Vvalidation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311




1.2 REFERENCES

{AdaB3) Reference Manual for the Ada Proaramming Lanquage,
ANSI/MIL-STD-1815A, Februarzy 1983 and ISO 8652-1987,

(ProB89) Ada Compiler Validation Procedures, Version 2.0, Ada Joint Program
Office, May 1989,

(UGB9) Ada Compiler validation Capability User’s Guide, 21 June 1989.

1.3 ACVC TEST CLASSES

Compliance of Ada implementations is tested by means of the ACVC., The ACVC
contains a collection of test programs structured into six test classes: A, B,
C. D, E, and L. The first letter of a test name identifies the class to which
it belongs. Class A, C, D, and E tests are executable. Class B and class L
tests are expected to produce errors at compile time and link time,
respectivaely.

The executable tests are written in a self-checking manner and produce a
PASSED, FAILED, or NOT APPLICABLE massage indicating the result when they are
exacuted. Three Ada library units, the packages REPORT and SPPRT13, and the
procedure CHECK FILE are used for this purpose. The package REPORT also
provides a set of identity functions used to defeat some compilex
optimizationa allowed by the Ada Standard that would circumvent a test
objective. The package SPPRT13 is used by many tests for Chapter 13 of the
Ada Standard. The procedure CHECK FILE is used to check the contents of text
£iles written by some of the Class C tests for Chapter 14 of the Ada Standaxd.
The operation of REPORT and CHECK FILE is checked by a set of executable
tests. If these units are not operating correctly, validation testing is
discontinued.

Class B tests check that a compiler detects illegal language usage. Class 8
tests are not executable. Each test in this class is compiled and the
resulting compilaticn listing i3 examined to verify that all violations of the
Ada Standard are detected. Some of the class B tests contain legal Ada code
which must not be flagged illegal by the compiler. This behavior is also
verified.

Class L tests check that an Ada implementation correctly detects violation of
the Ada Standard involving multiple, separately compiled units. Errors are
expected at link time, and execution is attempted.

In some tests of the ACVC, cerxtain macro strings have to be replaced by
implementation-specific values -- for examplz, the largest integer. A list of
the values used for this implementation is provided in Appendix A. 1In
addition to these anticipated test modifications, additional changes may be
required to remove unforeseen conflicts between the tests and implementation-
dependent characteristics. The modifications requirad for this implementation
are described in section 2.3.

For each Ada implementation, a customized test suite is produced by the AVF.
This customization consists of making the modifications described in the
preceding paragraph,; removing withdrawn tests (see section 2.1) and, possibly
some inapplicable tests (see Section 3.2 and (UG89)).




In order to pass an ACVC an Ada implementation must process each test of the
customized test suite according to the Ada Standarxd.

1.4 DETINITION QF TERMS

Ada Compller The asofrware and any neaded hazdwaxe that have o be added
te a given hoat and tarzget computer syatem to allow
transfcrmation of Ada programs inzo exacutable form and

axecution thereotf.

Ada Compiler The moana for testing compliance of Ada implementations,

validation consisting of the test suite, the supporxt programs, the ACVC
Capability user’s guide and the template for the validation summary
(ACVC) report.

Ada An Ada compiler with ita host computer aystem and its

Implemantation tazget computer system.

ada The part of the certification body which carries out th
validation procedures required to establish the compliance of an Ada
Facility (AVF) implementation.

Ada The part of tha certification body that provides technical
Validation guidance for operations of the Ada certification system.
Organization

{AVQ)

Compliance of The ability of the implementation to pass an ACVC version.

an Ada

Imnlémentation

Computer A functional unit, consisting of one or more computers and

System associated software, that uses common storage for all
or part of a program and also for all or part of the data
necessary for the execution of the program; executes user~-
written or user-designated programs; pexforms user-lesigna-
ted data manipulation, including arithmetic operations and
logic operations; and that can execute programs that modify
themselves during execution. A computer system may be a
stand-alone unit or may consist of several inter-connected
units.

Conformity Fulfillment by a product, process or service of all
requirements specified.

Customer An individual or corporate entity who enters into an

agreement with an AVF which specifies the terms and
conditions for AVE services (of any kind) to be performed.

Declaration of A formal statement from a customer assuring that conformity
Conformance is realized or attainable on the Ada implementation fer

which validation status is realized.

Host Computer A computer system where Ada source programs are transformed
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Syacem

Inapgplicable
teat

Jperating
Syatem

Target
Computer
System

validated Ada
Compiler

Validated Ada
Implementation

Valldacicn

wWithdrawn
téat

into executable form.

A test that contains one or more test objectives found to he
irzelevant for the given Ada implementation.

Software that controls the execution of programs and that
provides sexvicea such as resource allocation, acheduling,
input/output control, and data management. Usually,
operating aystems are predominantly software, but parxtial oz
complete hardwaze implomentationa are posaible,

A computer system where the executable form of Ada pzograms
are axecuted.

The compiler of a validated Ada implementatdion.

An Ada implementation that has been validated successfully
either by AVF teating or by registration (Pro89).

The procesa of checking the conformity of an Ada compiler to

tha Ada programming language 2nd of ilssuing a certificace
for this Lmplementation,

A toest found to be incorrect and not used in conformity
testing. A test may be incorxect because it has an invalid
test objective, fails to meet its test objective, or

contains erroneous or illegal use of the Ada programming
language.
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CHAPTER 2

IMPLEMENTATION DEPENDENCIES

2,1 WITHDRAWN TESTS

Soma tasts are withdrawn from the ACVC becauase they do not conform to the ada
Standazd. The following 65 tests had bheen withdrawn by the Adz validation
Oozxganization {(AvV0) when preparing for valldation testing. The rationale for
withdrawing each test is available from elthar the AVO ox the AVE. Tha publi-
cation date for thia list of withdrawn tesats {5 30-03-23.

E28005C C34004D 8413088 C45114A C456128 C45651A
C46022A B49008A AT4006A 8830228 8830224 86830253
B83025D B830268 C83026A C83041a C97116A €980038
BA2011A CB7001A €B70018 CB7004A CC1223A BC1226A
CC12268 BC30098 CDZAZ1E CD2A23E CD2Aa32A CD2A41A
CD2A41E CD2AR7A CD2Bl5C BD3006A CD4022A CD4022D
CR40245 CD4024C CD4024D CD4031A CD4051D CDS111A
€07004C ED7005D cb7005E AD1BOBA AD7006A CD70068
AD7201A AR7201E CD720438 B8DB80G2A 808004C CD900EA
€D90058 CDA201E CE2107X C=21198 CE3111C C: BF:
C=34118 CE3412B CE3812A CE3814A C£39028

Tests B28006C and C43004A were withdrawn before the start of valie. .ion. The
tests wera processed and the rasults wers ignored.

2.2 INAPPLICASLE TESTS

A test is inapplicable if it coatains test objectives which are irrelevant for
a given Ada implementation. The inapplicability criteria for some tests are
explained in documents issued by ISO and the AJPO known as Ada Issues and
commonly referenced in the format AI-dddd. For this implementation, the
following tests were inapplicable for the reasons indicated; references to Ada
Issues are included as appropriate.

The following 201 tests have floating-point type declara.ions requiring
more digits than SYSTEM.MAX DIGITS:

C24113L..Y (14 tests) C35705L..Y (14 tests)
C35706L..Y (14 tests) C35707L..Y (14 tests)




C35708L. .7 (14 tests) C356802L..2 (15 tests)

C45241L..Y (14 tasts) C45321L. .Y (14 tests)
C45421L..Y (14 tasts) C45521L..2 (15 teats)
C45524L,.2 (15 teata) C45621L..,2 (15 teata)
C45641L..Y (14 testa) C46012L..2 (15 teats)

C35404D, €45231D, B86001X, CI6006E, and CD7101G chack for a predefined
integar type with a name other than INTEGER, LONG INTEGER, or
SHORT__INTEGER,

€35508xz, C35508J, C35508M, and C35508N include enumeration zeprasentatisn
clausea for BOOLEAN types in whlch the reprosencation values are other
than {FALSE => 0, TRUE =» 1}. Under thao terms of AX-00325, this
implementation is not required to support such rzepresentation clauses,

C35702A, €357138, €CA45423n, BBE0OLT, and CB6006H check for the predefinad
type SHORT_FLOAT.

C35713D and B86001Z check for a predafined f£leating-point type with a name
other than FLOAT ox LONG_FLOAT.

C45531M..P (49 tests) and C45532M,.P (4 teats) are not 4pplicable becwmuae
they require a value of SYSTEM.MAX MANTISSA greatex than 32.

C45624A checks that the proper exce-tion is raised if MACHINE OVERFLOWS is
FALSE for floating point types with digits 5. For this implamentation,
MACHINE_OVERFLOWS is TRUE.

C456248 checks that the proper exception iz ralse” 1f MACHINE_OVERFLOWS is
FALSE for floating point types with digits 6. Foxr this implementation,
MACHINE_OVERFLOWS is TRUE.

C86001F recompiles package SYSTEM, making package TEXT_IO, and hence
package REPORT, obsolete. For this implementation, the package TEXT_XO i3
dependent upon package SYSTEM.

3

B86001Y checks for a predefined fixed-point type other than DURATION.

CA2009C, CA2009F, BC3204C and BC3205D make use of certain saparate
compilaticn features for generic units vhich are not supported by this
implementation. This implementation creates & dependence between 2 generic
body and those units which instantiate it., As allowed by AI-408/11, if the
beody is compiled after a unit that instantiates it, then that unit becomes
obsolete.

CD10¢39C uses a representation clause specifying a non-default size for a
floating-point type.

CD2AB4A, CD2AB4E, CD2AB4I..J (2 tests), and CD2A840 use representation
clauses specifying non-default sizes for access types.

The tests listed in the following table are not applicable because the

given file operations are supported for the given combination of mode and
file access method.

_ e N




Test File Operation Made File Aczcess Method

g S g T P 4 SV S G WY S T S B Sk S S T S PSS S T S T P S S G Y T T G, . O S 5

CE2102D CREATE IN_FILE SEQUENTIAL_IO
CE2102E CREATE OUT_FILE SEQUENTIAL_IXO
CE2102F CREATE INOUT_FILE  DIRECT IV
CE21021 CREATE IN_FILE DIRECT_IO
CE2102J CREATE OUT_FILE DIRECT X0
CE2102N OPEN IN_FILE SEQUENTIAL_XO
CE21620 RESET IN_FILE SEQUENTIAL_IXO
C22102p oPE} OUT_FILE SEQUENTIAL_XO
CE2102Q RESET OUT_FILE SEQUENTIAL_IO
CE2102R OPEN INQUT_FILE  DIRECT_XO
CE2102S RESET INOUT_FILE  DIRECT_IO
CE2192T OPEN IN_FILE DIRECT_XO
CE2102U RESET IN_FILE DIRECT IO
CE2102V OPEN OUT_FILE DIRECT_XO
CE2102W RESET OUT_FILE DIRECT_IC
CE3102E CREATE IH_FILE TEXT_IO
CE3102F RESET Any Mode TEXT_IO
CE3102G DELETE m———— TEXT_IO
CE31021 CREATE OUT_FILE TEXT_I0
CE3102J OPEN IN_FILE TEXT_IO
CE3102K OPEN OUT_FILE TEXT_IO

CE2107B..E (4 tests), CE2107L, and CE2110B attempt to assoclate multiple
internal f£iles with the same external file when one or more files is
writing for sequential filea. The proper exception ia raized when
multiple access is attempted.

CE2107G..H (2 tests), CE2110D, and CE2111H attempt to associate multiple
internal files with the same external file when one or more £files is
writing for direct files. The proper exception is raised when multiple
access i{s attempted.

CE2111D checks the resetting of an external file from IN_FILE to OUT_FILE.

CE2203A checks that WRITE ralses USE_ERROR if the capacity of the external
file is exceeded for SEQUENTIAL_IO. This implementation does not restrict
£ile capacity.

CE2403A checks that WRITE raises USE_ERROR if the capacity of the external

file is exceeded for DIRECT_IO. This implementation dcus not restrict
£ile capacity.

CE3111B, CE3111b..E (2 tests), CE3114B, and CE3115A attempt to associate
multiple internal files with the same external file when one or more £iles
is writing for text files. The proper exception is raised when multiple
access is attempted.

CE3304A checks that USE_ERROR is raised if a call to SET_LINE_LENGTH or
SET_PAGE_LENGTH specifies a value that is inappropriate for the external
file. This implementation does not have inappropriate values for either
line length or page length. .

CE3413B checks that PAGE raises LAYOUT ERROR when the value of the page

.




nurber exceeds COUNT/LAST. For this implementation, the wvalue of
COUNT! LAST i3 greater than 150000 making the checking of this objective
impractical.

2.3 TEST MODIFICATIONS

Modifications (see section 1.3) were required for 21 teasta.

The following tests were aplit into two or more tesats becausa this
implementation did not report the violations of the Ada Standard in the way

expacted by the oriqinal tests,

BAY0O01A BA2001C BA2001E BK3006A BA30063
BA30073 BA3008A BA30088 BA3013A

The following 4 teats cause errxors at bind time instead of at compile time.
BC3204C BC3205D CA2009C CA2009F

GD1009A, CD1009X, CDICO3A, CD2A21C, CD2A24A, CDZA31lA..C (3 tests), use

instantiations of the support procedure Leagth_Check, which uses

Unchacked Conversion according to the interpretation given in AI-00590. The

AVO rmuled that this interpretation is not binding undex ACVC 1.11; the tests
ra ruled to be passed if they produce Failed mesaagea only fzom the

instanciations of Length_Check -- ie, the allowed Report.Failed massagea have
the general form:

" * CHECK ON REPRESENTATION FOR <TYPE_ ID> FAILED."




CHAPTER 3

PROCESSING INFORMATION

3.1 TESTING ENVIRONMENT

The Ada implementation tested in thia validation effort is desczibed
adequately by the information given in the initial pages of this reposct.

For a point of contact for both technical and sales information
about this Ada implementation system, see:

Telesoft

5959 Cornerstone Court West
San Diego, CA 92121-9819
(619) 457-2700

Testing of this Ada implementation was conducted at the customer’s site by a
validation team from the AVF.

O




44_-_--.----------II-'Z.-1

d.& TEST EXECUTION

Version 1.11 of the ACVC comprises 4606 tests, When this compiler was tested,
the tests listed in section 2.1 had been withdrawn because of teat exrors.
The AVF determined that 280 teats were inapplicable to this implementation.
All inapplicable testa were processed during validation testing except for 201
exacutable tests that use floating-point precision exceeding that suppoxted by

the implementation. In addition, the modified tests mentioned in section 2.3
ware alao processad.

A tape cartridge containing the customized test suite (sece asection 1,3) waa
taken on-aite by the validation team for proceasing. Tha contentca of the tape

cartridge waze loaded onte an auxiliary computer and then tranaferzed via
Ethernat to the host computecx.

After the test filas were loaded onto the host computer, the full set of tasts
was processed by the Ada implemantation.

Testing was performed using command scripts provided by the customer and
reviewed by the validation team. See Appendix B for a complete liasting of the

procassing options for this implementation. It also indicates the dafaulc
options.

Tests were compiled using the command
ada =0 2 <£ile nama>
Tests waera linked using the command

ald <main unit>

The -L qualifier was added to the compliler call for class B, expanded and

modifled testa. Tha -m <main unit> qualifier was added to the compilar call
for single non c¢claass B tests.

Test output, compiler and linker listings, and job logs were captured on tape

cartridge and archived at the AVF. The listings examined on-site by the
validation team were also archived.

10




APPENDIX A

MACRO PARAMETERS

Thia appendix contains the macro paramaters used for customizing tha ACVC.
The meaning and purposa of these parameters are explained in (UG89). The
following inacro parameters ara defined in terms of the value V of

SMAX_IN LEN which is the maximum input line length permitted for the testad
implementation. For these parameters, Ada string expressions are given
rather chan the macro values themselves.

Macxo Paran r Macro Value
$BIG_IDY {1..V=1 => ¢A7,  V w> 117)
SBIG_IDZ {(l,..V=1 => f7¢, ¥V => t24)
$BIG_ID3 (1..V/2 m> *7p¢) ¢ 3¢ &

(1..V-1-V/2 => 73?)

$BIG_ID4 (1..V/2 => *Ar) ¢ 14 &
{1..V=1-V/2 w> 73¢)

$BIG_INT LIT (1..v=3 => 707) & 298"
$BIG_REAL_LIT (1..V=5 => 70’) & "690.0"
$BXG_STRING1 (MG (1,.V/2 m> TAr) g Ine
SBIG_STRING2 fR0 L (1,.V=1-V/2 w> I7f) g 110 g tue
IBLANKS (1..V-20 => 7 ¢}

$MAX_LEN_INT BASED_LITERAL
"2:" & (1..V-5 m> 107) & "11:"

$MAX_LEN_REAL_BASED LITERAL
"16:" & (1..V=7 => 0’) & "F.E:"

SMAX _STRING_LITERAL e g (1,,V=2 m> rpr) g fue
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The following table containa the values for the remaining macrs parametoxs.

Macro Paramcter Macro Value
SMAX_XN_LEN 200
$ACC_SI2E 32
SALIGNMENT 4
SCOUNT_LAST 2_147_483_646
SDEFAULT_MEM_SIZE 2147483647

$DEFAULT_STOR_UNIT 8

SDEFAULT_SYS_NAME TELEGEN2
SDELTA_DOC 2¥1.04E-31
SENTRY_ADDRESS ENT_ADDRESS
SENTRY_ADDRESS1 ENT_ADDRESS1
SENTRY_ADDRESS2 ENT_ADDRESS2
SFIELD_LAST 1000
SFILE_TERMINATOR ‘ot
SFIXED_NAME NO_SUCH_TYPE
SFLOAT_NAME NO_SUCH_TYPE
$FORM_STRING "
$FORM_STRING2 "CANNOT_RESTRICT_FILE_CAPACITY"

SGREATER_THAN_DURATION
100_000.0

SGREATER_THAN_DURATION_BASE_LAST
131_073.0

SGREATER_THAN_FLOAT_BASE_LAST
1.80141E+38

SGREATER_THAN_FLOAT_SAFE_LARGE
1.80141E+38

SGREATER_THAN_SHORT FLOAT SAFE_LARGE
0.0
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SILLEGAL_EXTERNAL_FILE NAMEL
BADCHAR*"/%

<XILLEGAL_EXTERNAL_SILE_NAME2
HONAME/DIRECTORY

SINAPPROPRIATE_LINE,_LENGTH
ot}

SINAPPROPRIATE PAGE_LENGTH

-1
SINCLUDE_PRAGMAL PRAGMA INCLUDE ("A28006D1.TST")
SINCLUDE_PRAGMA2 PRAGMA INCLUDE ("B28006F1,TST")
SINTEGER_FIRST -32768
$INTEGER_LAST 32767

SINTEGER_LAST_PLUS_1 32768
SINTERFACE_LANGUAGE C
SLESS_THAN_DURATION  -100_000.0

SLESS_THAN_DURATION_BASE_FIRST

-131_073,0
SLINE_TERMINATOR ASCII.LF
SLOW_PRIORITY 0

SMACHINE_CODE_STATEMENT
MCI‘ (OP=>NO?) ;

SMACHINE_CODE_TYPE  Opcodes

SMANTISSA_DQC 3

SMAX DIGITS 15

SMAX_INT 2147483647

$MAX_INT PLUS_1 2147483648

SMIN_INT -2147483648

$NAME NO_SUCH_TYPE_AVAILABLE

SNAME LIST TELEGEN2




SHAME SPECIFICATIONL  Juszéwaywdzd/gint/zh4.0)_11) 1L wal/lgen,sliilia
SNAME_SPECIFICATIONZ /usxéwayward/gint/rh4.01_3111 12 val/ceh/xX2i203

SNAME_SPECIFXCATION] /uaxéwaywaxd/gint/chd.01 113 32 wal/ecec/H3X19A

SNEG_BASED_INT LE4FFEETETES
SNEW_MEM_SIZE 2147483647
SUEW_STOR_UNXT 8
SNEW_SYS_NAME TELEGEN2
$PAGE_TERMINATOR ASCIX.EF

SRECORD_DEFINITION  RECORD NULL; END RECORD:
SRECORD_NAME NO_SUCH_MACHINE CODE_TYRE
STASK SXZE 32

STASK_STORAGE_SIZE 2048

STICK 0.02

SVARIABLE_ADDRESS VAR_ADDRESS
SVARIABLE_ADDRESS1  VAR_ADDRESS1
SVARIABLE_ADDRESS2  VAR_ADDRESS2

SYOUR_PRAGMA COMMENT
EXPORT
IMAGES
INTERFACE_INFORMATION
INTERRUPT
LINKNAME
NO_SUPPRESS
RRESERVE_LAYOUT
SUPPRESS_ALL
TASK_INFORMATION
TASK_TRANSFORMATION




ARPENDIX B

COMPILATION SYSTEM OPTIONS

Tho compilez options of this Ada implementation, a3 described in thia
Appaendix, are provided by the customer. Unleas aspecifically noted othexwisa,

raferences in this appandix are to compilers documentation and not ro this
report.

LINXER OPTIONS

The linker options of thias Ada implementation, as descriked in this Appendix,
are provided by the customer. Unless specifically noted otherwise, zafexcnces
in this appendix are to linkex documentatlon and not to this report,




2
Compilation Tools

This chapter discusses the commands to invoke the TeleGen2 components that are associated
with the process of compilation. The components are the compiler (invoked by the ada
command; see Section 2.1) and the linker (invoked by the ald command; see Section 2.2).

Optimization is part of the compilation process as well. In the TeleGen2 documentation set,
however, optimization is discussed separately from compilation. In this volume, the
commands asseciated with optimization {ada -O; aopr) are Jiscussed in the “Other Tools”

chapter. {One exception is the Option Summary table below, where opr options are included
{or comparison.)

Table 2-1 summarizes the options that are used by the compilation taols. Note that several
options are common to the commands shown.

OIMAYI) 2-1
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Table 2-1. Compilation Tools Option Summary

Option Command
wa  ald  aopt

-l(ibfile X X X
-t(emplib X X X
-V(space_size X ) X
-v(erbose X X X
-b(ind-only X
-C(ontext X
-d(ebug X
-E(rror_abort X
-¢(rrors—only X
-F(ile_only_errs X
-G(raph X
-[(nline X
-i(nhibit X
-j(0in X
-K(eep X X
-K(eep X
-L(ist X
-m(ain X
-n(on.ada_bind X
-N(ame
-Of ptimize X
-QQutput X
-R{ecomp_minimization X
-5 . X X X
-u{pdate_lib
-w{"“timeslice” X
-X(ception_show X
-x{ ecution_profile X X X
-Y X

Note

ol wled is somewhat different. Reter to the text,

The {unctionality ol the =S option of ade and the =S vption

REF-1630N-V1.1(U/68)
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2.1. The Ada Compiler (“ada")

OLMAYI0

The TeleGen2 Ada Cympiler is invoked by the ada command. Uhnless vou specify
otherwise, the front end. middle pass, and cede generator are executed each time
the compiler is invoked.

Before you can compile, you must (1) make sure vou have access 1o TeleGen2, (%)
ereate a library file, and {3) create a sublibrary. These steps were explained in the
Getting Started section of the Overview, We suggest vou review that section, and
then compile, link, and execute the sample program as indicated before you
attempt to compile ather programs.

This section focuses specifically on command-level information relating to
compilation, that is, on invoking the compiler and using the various options to
control the compilation process. Details on the TeleGen2 compilation process
and guidelines for using the compiler most effectively are in the Compiler chapter
of the User Guide volume. (You might want to look at Figure 3-1 in that volume
right now, to give vou insight into the TeleGen2 compilation process and to see
how the opticns mentioned in this Command Summary velume relate to the actual
compilation process.)

The syntax of the command to invoke the Ada compiler is:

"ada {<“common_option”>} {<option>} <input_spec> |

L

where:




e T—— T — o — - ———— ——— &V —
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<"common..option™>  None or more of the following et of options that are common

. to many TeleGen2 commands:

Jibfile or -t(emplib
-V(spacesize
-v(erbose

These options were diseussed in Chapter 1.

e o o

fusec/john;example

Prog_A.text

closre/cale_mem.ada

calcio.ada myprog.ada
*.ada

« One or more Ada source files, for exampie:

<option > ' None or more of the compiler-specific options discussed
. below,
. <input.spec> The Ada source file(s) to be compiled. Tt may be:

o A file containine names of liles to be com-

piled. Such a tile must have the extension

| P, You can find details for using input-list
files in the User Guide portion of your

TeleGen2 documentation set.

« A combination of the atove.

Please note that the compiler defaults are set for vour convenience. In most cases
vou will not need to use additional options; a simple “adi <inputspec>™ is
sufficient. However, options are included to provide added tlexibility. You can,
for example, have the compiler quickly check the source for syntax and semantic
errars but not produce abject code (-e{rrors—only) or vou can compile. bind. and
fink an main program with a single compiler invecation (-mixin). Other options
are provided for other purposes.

The options available with the ade command. and the refauonships ameng them.
are illustrated in the following figure. Remember that each of the vptions listed is
identified by a dash followed by a single letter (e.g.. -¢™} The parenthesis and
the characters following the option are for deseriptive purposes only: they are not
part of the oprion.

REF-1630N-V1.1(U/68)
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sp——

“ada
-(ibfile <libname> -Uemplib <sublib> {...}
-V(space.size 2000
-v(eroose
-e(rrorsonly compile to object
-d(ebug
-i{nhibit <keys?
-j(oin
K(e2p
-K(2ep

-Oiptimize <key>t
-R(ecomp_minimization
-S{ource_asm <key>t

-u(pdatelib <key>t

-x(ecution_protile

-C(ontext {
-E{rror—abort 909

-List -F(ile_onlv_errs

-m(ain <unit>

<input_spec>

b (1) <key> (or U refertoaopr, (2) <key> Or-¢ fors:sisthe delault €21 kev  tor « .1 orcenan combinations
 Ine. 13) wkey> for -5 ¢orn: nis the default,
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The options available with the ada command are summarized in Table 2-2. The
default situation (that is, what happens if the option is not used) is explained in the
middle column. Each opticn is descrived in the paragraphs that follow the table.

Table 2-2. Summary of Compiler Options

. Discussed
Option Default in Section
Corrunion oprions: ,
 -l(ibfile <libname> * Use liblstalb as the library file. 1.1
~ -i(emplib <sublib..> | None 141
. -V(spacesize <value> | Setsize to 2000 Kbytes. 14.2
+ -v(erbose - Do not output progress messages. 143
-d(ebug * Do not include debug information in 2.1
. objectcode. (< sets -k(eep.)
-E(rrorabort <value>  * Abort compilation after Y99 errors, 212
-e(rrors-only Run middle pass and code generator, 213
not just front end.
-i(nhibit <key>t Do not suppress run-time checks, source 2,14
~ line references. or subprogram name
" information in object.
-j(oin ' Do not join the errors with the 215
t source file,
-k(eep Diseard intermediate representations of 216
secondary units.
-K(eep Discard the source file and do not L7
¢ store it in the library,
-m(ain <unit> . Do not produce executable code 218
(binder/linker not executed).
-O(ptimize <key>$ Do not optimize code. 219
-R(ecomp_minimization Recompile completely: dependent units 2110
may become obsolete.
-u(pdatelib <key>t Do not update library when errors are L
found (multi-unit compilations).
-X{ecution_profile Do not generate execttion-protile code, 2112

L3

ot Inc.

t o) tkew> 10 €] reter 1o @opr, 12Y <hev for 4 Twrs, S s the detault +3) shev™ 108 ¢ i vr . coum combinations
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Table 2.2, Summary of Compiler Qptions (Continued)

Discussed
— Oplion ! Default 'In Section
Listng oprions: :

-Context <value> Include 1 line of context with error C2L151
message, ) ,
-L(ist Do not generate a source-error listing,  © 2.1.13.2 }
-F(ile_only..errs Do not generate an errors-only listing. onss
only. ! f
-S(ource_asm <key>: Do not generate assembly listing. | 20134 |

.

'

2.1.1. -d(ebug - Generate Debugger Information

2.1.2.

The code generator must venerate special information for any unit that is to be
used with the TeleGen2 svmbolic debugger, The generation of this information is
enabled by use of the «f option. The use of -¢ automatically sets the -k{eep
option. This 10 make sure that the High Form. Low Form, and debugger
information for secondary units are not deleted.

To see if a unit has been compiled with the -d(ebug option. use the als command
with the -X(tended option. Debugger information exists for the unit if the
“dbg_info™ attribute appears in the listing for that unit. The default sitwation is
that no debugger information is produced.

Perjormance note. While the compilation time overhead ganeratad by the use of
-d(ebug is minimal, retaining this optional information in the Ada library increases
the space overhead,

-E(rror_abort - Set an Error Count for Aborting
Compilation

The compiler maintains separate counts of all syntactic errors, semantic errors,
and warning messages detected by the front end during a compilation.

A large number of errors generally indicates that errors in statements appearing
earlier in the unit have “cascaded™ through the rest »f the code. A classic example
is an error oceurring in a statement that declares a pe. This causes subsequent
declarations that use the npe to be in error, which turther causes all statements
using the declared objects to be in error. In such a situation. only the first error
message is usetul, Aborting the compilation at an early stage is theretore often to
vour advantage: the -E option allows vou to do it.

t 1D ~Kev> 1or 3 eor n: noas the Jelault.

OLVIAYO0
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The format of the option is:

E <value>

where <value> is the number of errors or warnings allowed. The default value is 1
999, The minimum value is 1. Caution: If vou do not use the -£ option, it is

p-sible to have 999 warning messages plus 999 syntax errors plus 999 semantic

arrors without aborting compilation, since each type of ermor is counted

separately.

2.1.3, -e(rrors_only - Check Source But Don't Generate Code

This option instructs the compiler to perform syntactic and semantic analysis of
the source program without generating Low Form and cbject code. That is, it
calls the front end only, not the middle pass and code generator. (This means, of
course, that only front end errors are detected and thac only the High Form
intermediates are generated.) This option is typically used during early code
development where execution is not required and speed of compilation is
important.

Note: Although High Form intermediates are generated with the -¢ option, these

intermediates are deleted at the end of compilation. This means that the library is
not updated.

The -¢ option cannot be used with -S(ource.asm. since the latter requires the
generation of object code. If ~¢ is not used (the default sitwation), the source is
compiled to object code (if no errors are found). The -¢ option is also
incompatible with -k(eep, -d(ebug, -O(ptimize, and other options that require
processing bevond the front end phase of compilation,

2.1.4. -i(nhibit - Suppress Checks and Source Infermation

The -i(nhibit option allows you to suppress, within the generated object code,
certain run-time checks. source line references, and subprogram name
information.

The Ada language requires a wide variety of nu-fime cliecks o ensure the validity
of operations. For example. arithmetic overtlow checks are required on all
numeric operations. and range checks are required on all assignment statements
that could result in an illegal value beiny assivned to 4 varinble, While these
checks are vital during development and are an important asser of the language,
they intreduce a substantial overhead. This overhend may be prohibitive in time-
critical applications.

Although the Ada lunguage provides pragma Suppress to selectively suppress
classes of checks. using the pragma requires vou to modity the Ada source. The
-i(nhibit option provides an alternative mechanism.

23 REF-1630N-V1.1(L/68)
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The compiler by default stores sowrce line arud subprogram name information in
the object code, This information is used to display a source level traceback when
an unhandled exception propagates to the outer level of a program; it is
particularly valuable during developmen, since it provides a direct indication of
the source line at which tha exception eccurs and the subprogram calling chain
that led to the Line generating the exception.

T 2 inclusion of source line information in the object code. however, intraduces
an overhead of 6 bytes for each line of source that causes code to be generated.
Thus, a 1060-line package may have up 0 600Q bytes of source line information.
For one compilation unit, the extra overhead (in bytes) for subprogram name
information is the total length of all subprogram names in the unit (including
middle pass-generated subprograms), plus the length of the compilation unit
name. For space-critical applications, this extra space may be unacceptable; but
it can be suppressed with the -i(nhibit option. When source line information is
suppressed, the traceback indicates the offset of the abject code at which the
exception cccurs instead of the source line number. When subprogram name
information is suppressed, the traceback indicates the offsets of the subprogram
calls in the calling chain instead of the subprogram names. (For more information
an the traceback function, refer ta the Programming Guide chapter in vour
Regerence Injonnacion volume.)

The format of the -i(nhibit option is:
-i <suboption> { <suboption>} ’
where <suboption> is one or more of the single-letter suboptions listed below.

Combinations of suboptions are possible. When more than one suboption is used,
the suboptions appear together with no separators. For example. “-i Inc".

. lflineinfo]  Suppress source line information in object code. i
nfame.info] Suppress subprogram name information in object ,

code. :
c[hecks] Suppress run-time checks -- elaboration. overtlow,
storage access. discriminant. division. index. length, !
and range checks,
afll] Suppress source line information. subprogram name

informution. and run-time checks. [n other words, a -
{ =inhibit all) is equivalent to Inc.

OLMAYY0 29
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As an example of use. the commzrd...

ada -v -l lc my-fileada

«inhibits the generation of source line informatien and run-time checks in the
object code of the units my.file.cda.

2.1.5. -j(oin - Join Errors with Source Code

This option joins the any errors that are generated with the source file, The
rejulting file is writtan back to the source file. The errors appear in the file as
Ada comments. This option allows you to comment the source file with the errors
that are generated at compile time. These comments can help facilitate debugging
and commenting vour code.

Unlike the -L and -F options, the -j optien does net preduce a listing.
2.1.6. -k(eep - Retain Intermediate Forms

As a default, the compiler deletes the High Form and Low Form intermediate
representations of all compiled secondary units from the working sublibrary.
Deletion of these intermediate forms can significanty decrease the size of
sublibraries ~ typically 50 to 80%% for multi-unit programs. On the ather hand,
some of the information within the intermediate forms may be required later. For
example, High Form is required if the unit is to be referenced by the Ada Cross-
Referencer (axr). In addition, information required by the debugger and the
Global Optimizer must be saved if these urilities are used. For these reasons, the
-% option is provided with the ada command. The -4 opticn:

o Must be used if the compiled unit is t0 be optimized later with aopr;
othenwise. aopr issues an error message and the optimizer aborts.

o Should be used if the unit is 10 be cross-referenced later: othenwise, an
error message is issued when the Ada Cross-Referencer attempts to
cross-reference that unit.

o Nead not be used with -d(ebug, since - is set automatically whenever -d
is used.

To verity that a unit has been compiled with the -k(eep option (has not been
“squeezed™). use the als command with the -X(tended option. A listing will be
venerated that shows whether the intermediate torms for the unit exist. A unit has
been compiled with -k(eep if the attributes high_tform and low_form appear in the
listing for that unit.

2.1.7. -K(eep - Keep Source File in Library

This option tells the compiler to take the source file and store it in the Ada
library. When vou later need to retrieve your source file. vou may use the aco
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command.

2.1.8. -m(ain - Compile a Main Program

This option tells the compiler that the unit specified with the option is 0 be used
as a main program. After all files named in the input specification have been
compiled. the compiler invokes the prelinker (binder) and the native linker by
calling ald to bind and link the program with its extended family. An executable
file named <unit> is left in the current directory. The linker may also be invoked
directly by the user with the ald command.

The format of the option is:

-m <unit>

where <unit> is the name of the main unit for the program. If the main unit has
already been compiled. it does not have to be in the input file. However, the bedy
of the main unit, if previously compiled, must be present in the current working
sublibrary.

Nore:  Options specific to the linker (invoked via ald) may be specified on the
ada command line when the -m option is used. With -, the compiler will call ald
when compilation is complete. passing to it ald-specific options specified with the
ada command. For example...

ada -mwelcome -0new sampleada
winstructs the compiler to compile the Ada source file. sample.ada, which
contains the main program unit Welcome. After the file has been compiled, the
compiler calls the linker, passing to it the -0 option with its respective arguments.
The linker produces an executable versiun of the unit. placing it in file new as
requested by the -0 option.

2.1.9. -O(ptimize - Optimize Object Code

DIMAYY0)

This option causes the compiler to invoke the global optimizer t¢ optimize the
Low Form generated by the middle pass for the unit being compiled. The code
generator takes the optumzed Low Form as input and prcduces more efficient
object code. The format of this option is:

-0 <key>

where <key> is at least ope of the optimizer suboption keys discussed in the
Global Optimizer chupter. Please refer to that chapter tor all information
regarding the use of the op(imize' The chapter discusses using the optimizer asa
standalone tool for collections of compiled but unopumxzed units and using the
-O(ptimize option with the ada command. The latter topic includes o dctlnmon of
the -O(ptimize suboption key values plus a presentation of two other ada options
(-Giraph and -[(nlineJist. not shown on the uda chart) that may be used in
conjunction with the -O(ptimize option. .Nore: We strongly recommend that you
do not attempt to use the optimizer until the code being compiled has been tully
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debugged and tested,
2.1.10. -R(ecomp_minimizaticn - Minimizing Recompilation

This option has the follawing function eliminates the need for recompilation of
degendent units when an “insignificant” change is made to another unit. An
“insignificant” change has been defined as one of the following:

1. Adding/Deleting/Mediiving a comment,

2. Changing case of identifiers, including reserved words, NOTE:
Changing the case of string or charaeter literals inciuding operators is
NOT allowed.

3. Changing case of lexters within numerie literals, equivalent numeric
literals.

4. Reformatting changes (white space).

A restriction of the current implementation is that units dependent upon a unit
with an insignificant change that contains inline or instantiation dependencies
must always be recompiled.

A dependency of the current implementation is that the source of the compiled
unit be stored in the library. This is necessary in order to determine the level of
change to the unit being recompiled.

2.1.11, -u(pdate_lib - Update the Working Sublibrary

The -u(pdate_lib option tells the compiler when to updase the library. It is most
useful for compiling multiple soucce files. The tormat of the option is:

-u <Key>
where <key> is either *'s” {source) or “i"" (invocation),

i “i" tells the compiler to update the working sublibrary after all files
submitted in that invecation of ada have compiled successtully. If an
error is encountered. the library is not updated. even for source files
that compile successtully. 1n addition. all remaining source files will
be compiled for svatactic and semantic errors only. Implications: (1)
If an error exists in any source file you submit. the library will not be
updated, even if all other tiles are error free. (2) Compilation is
faster. since the library is updated only once. at the end of
compilation.

2412 REF-1630N-V1.1(U/68)

S s




Compllation Tools

s (This is the default; it is eguivalent to not using the -u(pdatelib
option at all.) “s” tells the compiler to update the library afier all
units within a single source file compile successfully. If the compiler
encounters an errar in any unit within a source file, all changes to the
working sublibrary for the erreneous unit and for ail other units in the
file are discarded. However, library updates for units in previous or
remaining source files are unaffected. Implicadons: (1) You can
submit files containing possible errors and still have units in other
files compile successfully into the library. (2) Compilation is slightly
slower, since the library is updated once for each file.

Therefore:

Use "u s” (or no -u(pdate option) when:

You're not sure all units will compile successtully.
Compilation speed is not especially impartant.

Use "u i" when:

You are reasonably certain your files wiil compiie successtully.
Fast compilation is important.

2.1.12. -x(ecution_profile - Generate Profile Information

The -x(ecution_profile option uses the code generation phase of compilation to
place special information in the generated code that can be used to obtain a
“profile” of a program’s execution. This information is generated by a facility
known as “the profiler.” Refer to your User Guide volume for information on
how to use the profiler to obtain execution timing and subprogram call
information for a program. )

Important: If any code in a program has been compiled with the
-X(ecution_protile option. that option must also be used with ald when the
program is bound and linked. Othenwise. linking aborts with an error such as
“Undefined RECORDSSCURRENT".

2.1.13. Listing Options

The listing options specify the content and format of listings generated by the
compiler. Assembly code listings of the venerated code can also be generated.

2,1.13.1. -C(ontext - Include Source Lines Around the Error

When an error message is sent to sederr. it is helpful to include the lines of the
source program that surround the line containing the error. These lines provide a
context tor the error in the source program and help to clarifv the nature of the
error. The -C option controls the number of source lines that surround the the
error.

OIMAYY0
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The format of the option is:
-C <value>

where <value> is the number of source context lines ourput for each error. The
default for <value> is 1. This parameter specifies the total number of lines
output for each error (including the sourse line that contains the error). The first
context line is the one immediately before the line in error; other context lines are
distributed before and after the line in error. Let's say that iielprog.ada, which
consists of the following text...

package P is
type Tl iz range 1..10;
type T2 is digles 1;
type Arx is array (l..2) of integer:

type T3 is new Azr; -- 0K,

package Inner is
type Ial is new Tl; ~~ ERROR: T1 DERIVED.
type In2 {s new T2; -- EXROR: T2 DERIYED,
type Ind is new T3; -~ ERROR: T3 DERIVED.
type Inarr is new Arx; -~ OXK.

end Inner;

end P;

.were compiled as follows:

ada - -C2 trialprog.ada

(The -e opticn here is used for error checking and -C(ontext is set to 2 to display
wo lines of source.) The output produced would look like this:
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7: package Inner {s
8: type Inl iz new TL; -- ERROR: Tl DERIVED.

- -

> Illagal parvenc ctvpe for dezivacion <3,4:15,7.4.1:4>

8: type Inl iz nev T1; -~ ERROR: T1 DERIVED.
9. type In2 iz nev T2; -~ ERROR: T2 DERIVED.

>>> Illegal paxent type for derivacion <3.4:15,7.4.1:4>

9: type In2 iz new T2; -- ERROR: T2 DERIVED.
10: type Ind {5 newv T3; -~ ERROR: T3 DERIVED.

------

55> Illegal parenc type for derivaction <3,4:15,7.4.1:4>

2,1.13.2. -L(ist - Generate a Source Listing

This option instruets the compiler to vutput a listing of the source being compiled.
interspersed with error information (if any). The listing is output to
<file_spec>.l. where <file_spec> is the name of the scurce file (minus the
extension). If <file. spec>.] already exists, it is overwritten,

If input to the ada command is an input-list file (<file_spec>.ilf), a separate
listing file is generated for each source file listed in the input file. Each resulting
listing file has the same name as the parent file. except that the extension *.I" is
appended. Errors are interspersed with the listing, If vou do not use -L (the
default situation), errors are sent to swdour only; no listing is produced. -L is
incompatible with -F.

2.1.13.3. -F(ile_only_errs - Put Only Errors in Listing File

This option is used to produce a listing containing only the errors generated
during compilation: source is not included. The ourput is sent to <file_spec>.l. -F
is incompatible with -L.

2.1.13.4. -S(ource_asm - Generate a Source/Assembly Listing

This option instructs the compiler to generate an assembly listing and send it to a
tile named <unit>.s, where <unit> is the name of the unit in the user-supplied
source lile. (The tile extension may be ditferent on vour svstam.) The listing
consists of assembly code intermixed with source code as comments. If input to
the weder command is an input-list tile ( <file_spec>.ilt), a separate assembly listing
file is generated for each unit contained in each source file listed in the input file.
IF'-5 is not used (the default situation), an assembly listing is not generated.

OLMAYH) 2-15




TeleGen2 Reference Information for UNIX/68K Hosts

The format of this option is:

-§ <key>
where <key> is either “e” (extended) or “a” (nocmal). The argument to the S
option, <key>, is mandatory.

we? tells the compiler to generate a paginated, extended assembly

4
Listing which will include code offsets and object code,

! . . s .
' n  “n” tells the compiler to generate a normal assembly lisung. This
listing can later be used as input to the Sun assembler.
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2.2. The Ada Linker ("ald”)

The TeleGen2 Ada Compiler preduces abject code from Ada source code. The
TeleGen2 Ada Linker takes the object (of a main program) that is produced by
the compiler and produces a UNIX executable module, The TeleGen2 Ada
Linker will te called “the linker” in the remainder of this manual,

To produce executable code, the linker (1) generates elzboration code and a link
] script (this is called “binding” or “prelinking™) thea (2) calls the UNIX link editos
(/d) to complete the linking process.

The linker is invoked with the ald command; it can also be invoked with the
-m(ain option of the ada command. In the latter case the compiler passes
appropriate options to the linker, to direct its operation.

—— - - —

In the simplest case, the ald command takes one argument - the pame of the main
unit of the Ada program structure that is to be linked - and produces one output
file - the executable file produced by the linking process. The executable file is
placed in the directory where ald was executed. under the name of the main unit
used as the argument to ald. (For System V versions of UNIX: if the name is
longer than 14 chacacters, it is truncated.) For example. the command

o — —

— o~

ald main

links the object moduies of ail the units in the extended family of the unit Main.
The name of the resulting executable file will simply be “main”, Important
When using the ald command, the body of the main unit to be prelinked must be
in the working sublibrary.

The general syntax of the a/d command is:

ald {<“common_pption”>} {<option>} <unit>

where:
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r s » . 5 ' . i
. <“common.option” > ! None or more of the {ollowing set of options that are com- |
mon (o many TeleGen2 commands: ,

1

i
! -I(ibfile or -t(emplid

; V(space_size ;
A -w(erbose !
| | f
é | , . : |
: ; These options were discussed in Chapter ;
; ! 1, .
| <option> i None or more of the options discussed in the following ,
i | sections. :
| <unit> ! The name of the main unit of the Ada program to be |
: { linked. !

The options available with the ald command and the celationships among them
are illustrated below.

ald

I——

-J(ibtile <libname> ({emplib <sublib> {....}

-V(spacesize 2000
-viereose
-b{ind_ondy
-n(on.ada_bind
-o(utput <tile_spec>
-P(ass_options "string’
-p(ass_objects striny’
-S{"“asm_listing” -2 ¢
-w(“timeslice™
-X(ecution_protile
-X(ceptionshow
-Y 8192 buestong)

<unie>
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2.2.1. -b(ind_only - Produce Elaboration Code Only

To provide you with more control over the linking process, the -b option causes
the linker to abort after it has ereated the elaboration code and the linking order,
but before invoking the UNIX link editor. This option allows vou to edit the link
order for special apolications and then invoke the link editor directly. The link
order is contained in an executable script that invokes the link editor with the
appropriate options and arguments. The name of the script produced is
<unit>.Ink, which is placed in your warking directory. To complete the link
process, enter ** <unit>.Ink",

The name of the file containing the elaboration code is <unit>.obm, which is
placed in the object directory of the working sublibrary.

For System V versions of UNIX. the file names generated as a result of linking
are created by appending the 3-letter extension to the unit name and truncating
the result to 14 characters,

2.2.2. -n{on_ada_bind - Non-Ada Main Binding

The -n option causes the binder to produce elaboration code and a link script
appropriate for making non-Ada code a main program. Non-Ada abject modules
can simply be prepended to the Ada abject modules and the seript can then be
executed to produce an image executable under a non-Ada environment.
The format of the option is:

-n

This is similar to the -b switch which causes the binder to produce elaboration
code and a link script appropriate tor making Ada code a main program.

2.2.3. -o(utput - Name the Output File
This option allows vou to specifv the name of the output file produced by the
linker. For example. the command...
ald -0 yorkshire main

...causes the linker to put the executable module in the file vorksitire.

2.2.4, -P(ass_Options - Pass Options to the Linker

This option allows veu to pass a string of options directly to the UNIX link editor.
For example. the command

ald -P *-t-r' main
adds the string -t -r™ 10 the options of the link editor when it is invoked. The
options must be quoted (double or single quotes).
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2.2.5. -p(ass_objects - Pass Arguments to the Linker

This opticn allows vou to pass a string of arguments directly to the UNIX link
editor, For example, the command

ald -p 'cosine.o fusr/lib/libma’ main

causes the link editor to link the object file cosine.o (which it expects to find in the
current working directory), and to search the library fusr/lib/libine for
unresolved symbol references, (The lecation of the libnua library may be diffecent
on your system.) Remember that the link editor searches a livrary exactly once at
the point it is encountered in the argument list. so references to routines in
libraries must occur hefore the library is searched. That &s. files that include
references to library routines must appear before the corresponding libraries in
the argument lis. Objects and archives added with the -p opticn will appear in the
linking order after Ada object medules and run-time support libraries, but before
the standard C library (/lib/libc.a). This library is always the last element of the
linking ocder.

You ean also use the -p option to specify the link editor's « eption. which causes
the link editor tv search libracies whose names have the form “/lios libnamnea” or
*fust, libs libnamea™. For example, the command

ald -p I

causes the link editor to search the directories /b and ;usr/lib (in that order) for
file liboza.

2.2.6. -S("asm_listing" - Produce an Assembly Listing

The -5 option is used to output an assembly listing from the elaboration process.
The output is put in a file, <file>.obm.s, where <lile> is the name of the main
unit being linked. (The file extension may be different on vour system. )

The format of this option is:

~S <key>
where <key> is either “e” (extended) or “n™ (normal). The areument to the -S
option. <key>, is mandatory.

e “¢” tells the compiler to generate a paginated. extended assembly
listing which will include code ofisets and object code.

n  “n" tells the compiler to generate a normal assembly listing, This
listing can later be used as input to the Sun assembler.

2.2.7. -s(oftware_float - Use Software Floating-Point Support

This opron muy not he available on your TeleGen2 system. Please conzult the
Overview pornon of this volume to see if it is provided. The Ada linker currenty
selects hardware tloating-point support by default. This default situation is
provided for users of systems with an arithmetic coprocessor. If vou do not have
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hardware floating point support or if you wish ta generate code compatible with
such machines, use the -5 option. /naddition:  if you use the -5 option, the library
file you use for compiling and linking must contain the name of the software
floating point run-time sublibrary, .sub. Refer to the Library Manager chapter in
vour User Guide volume for more information on the run-time sublibrary.

2.2.8. -x(ecution_profile - Bind and Link for Profiling

This option is used for units that have been compiled with the -x option. Use of -x
with ada causes the cade generator to include, in the object. special code that will
later be used to provide a protile of the program's axecution,

If -x is used with ada, it must be used with alf as weil. The -x option of ald
instructs the linker to link in the profiling run-time support routines and generate
a subprogram dictionary, profife.dic, for the program. The dictionary is a text file
containing the names and addresses of all subprograms in the program. The
dictionary can be used to produce a listing showing how the program executes.

Refer to the Ada Profiler chapter in vour User Guide volume for a full discussion
of the profiler.

2.2.9. Tasking Options

The following ald options are binding options used for task execution. They are
theretore usetul only for linking programs that contain tasking code,

2.2.9.1. -w("timeslice” - Limit Task Execution Time

The -w option allows you to define the maximum time a task may execute before it
is rescheduled. The format of the option is:

-w <value>

where <value> is the maximum time the task is 0 execute, in milliseconds,
before a task switch occurs between it and a task having the same or higher
priority. The default value is 0 (no timeslice). If vou choose a value greater than
0. it musz be at least as great as the cleck interval time

Since rescheduling of tasks is incompatible w.x at.-upt-scheduling, -w is
incompatible with -D(elay_NonPreempt (se2 abov s,

2.2.9.2. -X(ception_show - Report Unhandled Exceptions

OIMAYY0)

By default. unhandled exceptions that occur in tasks are not reported: instead, the
task terminates silently. The -X option allows vou to specify that such exceptions

are {0 be reported. The output is similar to that displayed when an unhandled
exception occurs in a main program.

[ ]
0

18]

e




TeleGen2 Reference Information for UNiX /68K Hosts

2,2.9.3. -Y - Alter Stack Size
In the absence of a representation specification for task storage_size, the run time
will allccate §192 bytes of storage for gach executing task. You can change the
amount of space allecated for tasking by using the -Y option.

-Y specifies the size of the basic task stack. The format of the option is:
Y <value>

where <value> is the size of the task stack in 32-bit (long_intager) bytes. The
default is §192,

A representation specification for task storage size overrides a value supplied with
this option.
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APPENDIX F OF THE Ada STANDARD

The only allowed limplementation dependencies correspond to implemantation-
depeident pragmas, to certain machine-dependent conventions as meationed in
Chapter 13 of the ada Standard, and to certain allowed restrictions on
rapresantation clauses. fThe implementation-dependent characteristics of this
Ada implementation, as described in this Appendix, are provided by the
customer. Unless specifically noted otherwlse, references in this Appendix
are to ccmpiler documentation and not to this report. Implementation-speciii
portions of the package STANDARD which are not a part of Appendix F, arze

packaga STANDARD is

type INTEGER is range -32762 .. 32767;
type SHORT_INTEGER is range -128 .. 127;
type LONG_INTEGER i3 range -2147483648 .. 2147483647

type FLOAT i3 digits 6 range -1.70141E+38 .. 1.70141E+38;
type LONG_FLOAT i3 digits 15 range -1,.79769E+308 .. 1.75769E+308;

type DURATION is delta 2#1.0#E-14 range -86400.0 .. 86400.0;

end STANDARD;

nusmomgpaa AT
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LRM Annotations

TeleGen2 compiles the full ANSI Ada language as defined by the Referer:ce Mannal for the
Ada Programming Language (LRM) (ANSI/MIL-STD-1813A). This chapter describes the
portions of the language that are designated by the LRM as implementation dependent for the
compiler and run-time environment.

The information is presented in the ordar in which it appears in the LRM. In general, howev-
er, only those language features that are not fully implemented by the current release of
TeleGen2 or that require clarification are included. The features that zre optional or that are
implementation dependent, on the other hand. are described in detail. Particularly relevant
are the sections annotating LRM Chapter 15 (Regresentation Clauses and Implementation.
Dependeant Features) and Appendix F (Implementation-Dependent Characteristics).

3.1. LRM Chapter 2 - Lexical Elements

[LRM 2.1] Character Set. The host and target character set is the ASCII char-
acter set.

[LRM 2.2] Lexical Elements, Separators, and Delimiters. The maximum
number of characters on an Ada source line is 200.

[LRM 2.8] Pragmas. TeleGen2 implements all language-defined pragmas ex-
cepe pragma Optimize. [f pragma Optimize is included in Ada source, the pragma
will have no effect. Optimization is implemented by using pragma Inline and the
optimizer. Pragma Inline is not supported for library-level subprograms.

Limited support is available for pragmas Memorv_Size. Storage_Unit. and
System_Name: that is. these pragmas are allowed if the argument is the same as
the value specified in the System package.

Pragmas Page and List are supported in the context of sourceserror listings: reter
to the Compiler/Linker chapter of the TeleGenl Lyer Guide for more informi-
tion.
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3.2. LRM Chapter 3 - Declarations and Types
[LRM 3.2.1] Object Declarations.

TeleGen2 does not produce warning messages about the use aof uninitialized vari-
ables, The compiler will not reject a program merely because it contains such
variables.

[LRM 3.5.1] Enumeration Types. The maximum number of elements in an
enumeration type is 32767, This maximum can be realized only if gencration of
the image table for the type has been deferred, and there are no references in the
program that would cause the image table to be generated. Deferral of image
table generation for an enumeration type, P, is requested by the statement:

pragma Images (P, Deferred);

Refer to “Implementation-Refined Pragmas,” in Section 3.8.1, for more informa-
tion on pragma Images,

[LRM 3.54] Integer Types. There uare three predefined integer types:
ShortInteger, Integer, and Long Integer. The attributes of these types are shown
in Table 3-1. Note that using explicit integer type definitions instead of predefined
integer types should result in more portable code.

Table 3-1. Attributes of Predefined Types Short_Integer, Integer. and Long Integer

! \ttrib Type
Attribute Short_Intecer Integer Long_Integer
'First -128 ~32763 2147483648
i "Last 127 32767 2147433647
' 'Size -8 16 32
'Width 4 6 i1

{LRM 3.5.8] Operations of Floating Point Types. There are two predefined
floating point types: Float and Long Float. The auributes of tvpes Float and
Long_Float are shown in Table 3-2. This floating point facility is based on the
[EEE standard tor 32-bit and td-bit numbers. Note that using explicit real type
definitions should lead to more portable code.

The type Short_Fleat is not implemented.

[ P¥]
»
[IF)
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Table 3-2. Attributes of Predefined Tyvpes Float and Long_Float

. Type
Atribute Float Lone Float )
*Machine_Overflows TRUE TRUE
*Machine..Rounds TRUE TRLE
"Machine_Radix 2 2
"Machine_Mantissa 24 33
'VMachine. Emax ik 1023
"Machine_Emin -12%5 ~1021
. "Mantissa 21 51 !
. 'Digits 6 15 .
'Size 32 64
'‘Emax S4 04
'Safe_Emax 125 1021
'Epsilon V.33674E-07 3.35178E-16
‘Safe_Large 4.25253E #3537 22471164 1857789E +307
‘Safe_Small LL17349E-3§ 2.205075585820721E-308
" 'Large 1.93428E +25 2.57110087081438E+61
**Small 2.38494E-26 L99469227435161E-62

3.3. LRM Chapter 4 - Names and Expressions

[LRM 4.10] Universal Expressions. There is no limit on the accuracy of real
literal expressions. Real literal expressions are computed using an arbitrary-
precision arithmetic package.

3.4. LRM Chapter 9 - Tasks

(LRM 9.6] Delay Statements, Duration, and Time. This implementation
uses 32-bit fixed point numbers to represent the type Duration. The auributes of
the type Duration are shown in Table 3-3,

Table 3-3. Attributes ol Type Duration

Attribute  Value

"Delta 0. 0332E-03
*First -S6400.0

‘Last 36400.0
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(LRM 9.8] Priorities. Sixty-four levels of priority are available to asscciate with
tasks through pragma Priority. The predetined subtype Priority is specified in the
package System as

subtype Prioxity is Incegex xwange 0..63;
Currently the priority assigned to tasks without a pragma Priority specification is
31; thacis:

(System.Priority’First + System.Priority’Lasq) /2

(LRM 9.11] Shared Variables. The restrictions on shared variables are only
those specified in the LRM.

3.5. LRM Chapter 10 - Program Structure and Compilation Issues

[LRM 10.1] Compilation Units - Uibrary Units. All main programs are as-
sumed to be parameterless procedures or {unctions that return an integer result
Ope.

3.6. LRM Chapter 11 - Exceptions

(LRM 11.1] Exception Declarations. Numeric..Error is raised for integer or
floating point overilow and for divide-by-zero situations, Floating point underflow
vields a result of zero without raising an exception.

Program_Error and Storage_Error are raised by those sitwations specified in

LRM Section 11.1. Exception handling is also discussed in the Programming
Guide chapter.

REF-163UN-V1.1(U/63)
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3.7. LRM Chapter 13 - implementation-Dependent Features

As shown in Table 3-4, the eurrent release of TeleGen2 supports most LRM
Chapter 13 facilities, The sections below the table document these LRM Chapter
13 facilities that are either not implemented or that require explanation. Facilities
implemented exactly as described in the LRM are not mentioned.
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Table 34. Summary of LRM Chapter 13 Features for TeleGen2

131 Representation Clauses Supported, except as indieated below (LRM
13,2 - 13.5), Pragma Pack is supported, excepr
Jor dynamically sized components. For details
on the TeleGen2 implementation of pragma
. Pack, see Section 3.7.1,

1

'Size

'Storage_Size for collzctions
'Storage_Size for task activation
'Small {or fixed-point types

1132 Length Clauses Supported:

[P

See Section 3.7.2 for more information.

133 Enumeration Rep. Clauses Supporied, excepr for vipe Boolean or types
, derived from Boolean, (Note: usérs can easily
define a non-Boolean enumeration type and
assign a representation clause to it.)

it g o A

134 Record Rep, Clauses Supported excepr for records with dynamically
sized components. See Section 3.7.4 for a full
| discussion of the TeleGen2 implementation.

P

'13.5  Address Clauses Supported for: objects (including task objects).
: Nor supported for: packages, subprograms, or
task units.

See Section 3.7.5 for more information.

13.5.1 Interrupts For interrupt eatries. the address of a |
TeleGen2-defined fmremupr descriptor can be
given, See “Interrupt Hondling™ in the Pro-
gramming Guide chapter for more informa- |
ticn.

i

130 Change of Representation Supported. excepr jor opes with  record
representation cliuses,

----- Contanued on the next page «----
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Table 3. Summary of LRM Chapter 13 Features for TeleGen2 tContd)

—- Coninued from the previous page see--

'13.7  Package System Conforms closely to LRM model. Refer to

; . Seetion 3.7.7 for dztails on the TeleGen2 im-
‘ plementation, '

1371 System-Dependent  Named  Refer to the specification of package System
! Numbers . {Section 3.7.7). ‘

a

13,72 Representation Attributes Implemented as deseribed in LRM excepr that:

;  "Address for packages is unsupported.
‘Address of a constant vields a null address.

(13,73 Representation Attributes of  See Table 3-2.
) Real Types

138  Machine Code Insertions , Fully supported. The TeleGen2 implementa- |
tion defines an attribute, 'Offset, that, along

* with the language-defined atribute ‘Address, |

allows addresses ot objects and offsets of data !

! items to be specified in stack frames. Refer to
“Using Machine Code Insertions” in the Pro- ;
gramming Guide chapter for a full deseription |
on the implementation and use of machine -
code insertions. *

139 Interface to Other Languages  Pragma Interface is supporied for Assembly, |
C. UNIX. and Fortran. Refer to “Interfacing
to Other Languages” in the Programming
Guide chapter for a description of the imple-
mentation and use of pragma Interface.

153.10  Unchecked Programming Supported except as noted below (LRM
13.10.2).

13.10.1 Unchecked Storage Dealloea-  Supported.
tion

13.10.2 Unchecked Type Conversions  Supported excepr or unconstrained record or
array opes.
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3.7.1. Pragma Pack.
This section discusses how pragma Pack is used in the TeleGen2 implementation.

a. With Boolean Arrays. You may pack Bealean arrays by the use of pragma
Pack. The compiler allocates § bits for a single Boclean, § bits for a cumponent of
an vapacked Boclean array, and 1 bit for a component of a packed Boolean arrav.
The first figure illustrates the layout of an unpacked Beolean array; the one below
thut illusteates a packed Bootean acray:

e=seeemeee Unpacked Boolean array: s-eeeees

Unpacked_Bool_Axr_Type is array (Natural zange 0..1) of Boolean
U_B_Axx: Unpackad_Bool_aArz_Type := (True,False):

MSB L3B
7 0
Il 1 11 1V 1 1 1 Elemen0
9 VU Element1
ss-—weeeee Packed Boolean array: --eeeeeee

Packed_Bool_Arxr_Type is arrzay (Nacural range 0..6) of Boolean;
pragma Pack (Packed_Bool_aArr_Type);
P_B_Arx: Packed_Bool Axr Type i= (P_3B_Arz(]) => True,
P_3 Arz(5) => Toue, ochers => False):

MSB LSB
Bitz 135 0
1 00 0 9 1
re . IS S
Element: 01 2 3 4 3 n= Tonased) >

b. With Records. You may pack records by use of pragma Pack, Packed records
follow these conventions:

1. The total size of the record Is 4 muitple ot S hits,

1J

Packed records muy eross word bounuiries.

3. Records are packed to the iz level ¥ the elements are themselves
packed. :
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Belew is an example of packing in a precedure. Rep_Pree, that defines three
recards of diffecent lengths, Objects of these three packed record hpes are com-
ponents of the packed record Ree, The storage allecated for Rec i 16 bits: that
is, it is maximally packed.

procedurs Rep-?roc is

type Al is arzay (Nacuzal range 0 .. 3) of Boolean;
pragza Pack (Al);

type A2 Ls arrxay (Natural range @ ., 1) of Boolean;
prag=x Pack (A2);

type Al {2 arzay (Natural zange 0 .. 2) of Boolean;
pragaa Pack (Ad);

type A_Rec 13

record
One . AL,
Two s A2
Thrae : A3J:

end record;
pragaa Pack (A-Rec);

Rec T ARac;

begin
Rec.One twm ( 0 => Trua, 1 =»> False, 2 => False,
3 »> Falze, 4 => True, 5 »> False,
6 »> False, 7 => Falzse, 8 => True );

Rec.Two (3) = Truey
Rac.Three (1) :m True;
end Rep.Proc;

3.7.2. [LRM 13.2] Length Clauses.

A length clause specifies an amount of storage asscciated with a type. The sec-
tions below describe how lengin clauses are supported in this implementation of
TeleGen2 and how to use length clauses edectively within the context of
TeleGen2.

3.7.2.1. (a) Specitying Size: T Size.

The prefix T denotes an object. The size specitication muse allow for encugh
storage smiee e acermmodate every allowable value of these objects. The con-
stramns - 2z e Gy 4 6 on ts subcomponents it any) must be staric. For an un-
constrained i1 e dhwe index subtypes must also be stane.

For this implementation. MinSize s the smailest aumber of bits logically re-
quired o hold any value in the range: no sign bic is alloeited for non-negative
ranges. Biused representations are not supported: e, a range of 100 .. 101 re-
guires ~ bits. not 1. Warning: in the current releuase. using a size clause for a
discret2 type auy cuse inetticient code to be generated. For example, given...
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trpe Nibble is range O .. l5;
for Nibble’Size use 4;

«e3ch object of type Nibble will ceeupy only 4 bits, and relatively expensive bit-
field instructions will be used for opecations on Nibbles, (A single declared object
of type Nibble will be aligned on a storage-unit boundary, however,)

For fleating-point and access types. a size clause has no effect on the representa-
tion, (Task types are implemented as aceess types).

For composite (artay or record) types, a size clause acts like an implicit pragma
Pack. followed by a check that the resulting size is no greater than the requested
size, Note that the composite tvpe will be packed whether or not it is necessary to
meet the requested size. The size clause for a record must be a multiple of storage
units.

3.7.2.2. (b) Specitying Collection Size: T'Storage_Size.

.10

A collection is the entire set of objects created by evaluation of allocators for an
access type.

The prefix T denotes an access type. Given an access tvpe Acc Type, a length
clause for a collection allacated using Acc_Tvpe objects might look like this:

for Acc_TIype’'Scorage-Size use 64;

In TeleGen2. the above length clause allocates from the heap 64 bytes of contigu-
ous memory for objects created by Ace_Type allocators. Every time a new object
is areated. it is put into the remaining {ree part of the memory allocated for the
collection, provided there is adequate space remaining in the collection. Other-
wise, a storage error is raised.

Keeping the objects in a contiguous span of memory allows system storage recla-
mation routines to deallocate and manage the space when it is no longer needed.
Pragma Controlled can prevent the deallecation of a specified collection of ob-
jects. Objects can be explicitly deallocated by calling the Unchecked_Deallocation
precedure instantiated for the object and access types.

Given an access type which does not have a length clause specified, the
"Storage_Size attribute will return avalue ef 0,

Header Recuord
fn this contiguration of TeleGenZ. intormation needed o manage storage blocks

in & collection is stored in a collection hender that requires 20 bytes ot memory,
adjaeent to the collection, in addition to the value specitied in the length clause.
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Minimum Size

When an object is dealloeated from a collection. a record containing link and size
information {or the space is put in the deallccated space as a placehalder, This
enables the space to be located and reallocated. The space allecated for an object
must therefore have the minimum size needed for the plaeeholder cecord. For
this TeleGen2 configuration, this minimum size is the sum of the sizes of an access
npe and a integer type, or 6 bytes.

Dvnamically Sized Objects

When a dynamically-sized object is allocated, a record requiring 2 bytes accom-
panies it to keep track of the size of the object for when it is put on the free list
The record is used to zet the size field in the placeholder record since compaction
may modify the value,

Suze Expressions

Instead of specifying an integer in the length clause. you can use an expression to
specify starage for a given number of objects. For example, suppose an access
type Dict_Ref raferences a record Symbol_Rec containing five fields:

type Tag is String(l..8):

type Symbol_Rec;
cype Dict_Ref is access Synbol-Rec;

ctype Symbol_Rec is

recoxd
Lefe + Dict_Ref;
Right : Dicrt.Ref;
Parent : Dicc_Ref;
Value : Integer;

Key : Tag;
end recoxrd;
To allocate 10 Symbol_Rec objects. vou could use an expression such as:
for Dicz-Ref’'Storage—Size use ((Syvmbol_Rec’Size * 10)+20);

where 20 is the extra spice ~=eded for the header record. (Symbol-Rec is obvi-
ously lurger than the minimum size required. which is eauivalent to one access
npe and one integer.)

In another implementition. Symbol_Rece might 2 a4 variant record that uses .l
variable leagth tor the string Key:

ctype Svmbol_Rec(Last : Nactural :=0) is
record
Letf: : DiccoRef;
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Right : Dicc.Ref;
Parent : Dicc.Rel;

Yalue Integer;

Key Scring(l..Lasz);
and record;

In this case, Symbol_Ree abjzcts would be dynamically sized depending on the
length of the string for Key, Using a length clause for Dict.Ref as above would
then be illegal since Symbol Rec'Size cannot be consistently determined. A
length clause for Symbol Rec objects, as described in (a) above, would be illegal
since not all compenents of Symbol_Rec are static, As defined. a Symbol_Rec ob-
ject could canceivably have a Key string with Integer’Last numbes of eharacters,

3.7.2.3. (c) Specitying Storage for Task Activation: T Storage_Size.

The prefix T denotes a task type. A length clause for a task type specifies the
number of storage units to be reserved for an activation of a task of the type. The
TeleGen2 default stack size is 4000 bytes.

3.7.2.4. (d) Specitying 'Small for Fixed Point Types: T'Small.

3-12

Small is the absolute precision (a positive real number) while the prefix T denoates
the first named subtype of a fixed point type. Elaboration of a real type defines a
set of model numbers, T'Small is generally a power of 2, and model numbers are
generally multiples of this number so that they can be represented exacty on a
binary machine. All other real values are defined in terms of model numbers hav-
ing explicit error bounds.

Example:
type Fixed is deleta 0.25 range -10,0 .. 10.0;

Here...

Fixed'Small = 025 .- A powerof 2
30 =12*025 .- model munier bue not a power of 2

The value of the expression of the length clause must not be greater than the delta
of the tirst named subtype. The etdect of the length clause is to use this value of
"Small tor the represemtation of values of :he tixed point base type. The length
clause thereby also atfects the amount of storage for objects that have this type.

If 2 length clause is not used. tor model numbers defined by a tixed point con-
straint, the value of Small is detined as the largest power of nwo that is not greater
thun the delta of the fixed aceuracy detinition.

If o tength clau.e is used. the model numbers are multiples of the specitied value
for Small. For this configuration of TeleGen2. the specitied value must be
(mathematically) equal to either an exact integer or the reciprocal of an exact in-
teger,
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Examples:
1.0, 2.0, 3.0, 4.0, . . . are legal
0.5, 1.0/3.0, 0,2 S 1.0/3600.0 arc legal
2.5, 2.0/3.0, 0.3 aze illegal

3.7.3. [LRM 13.3] Enumeration Representation Clauses.
Enumeration representation clauses are supgorted. except for Beolean types.

Performance note: Be aware that use of such clauses will intraduce considerable
averhead into many operations that involve the associated type. Such operations
include indexing an array by an element of the type, or computing the 'Pos, 'Pred,
or 'Succ attributes for values of the type.

3.7.4. [LRM 13.4] Record Representation Clauses.

Since record components ave subject to rearrangement by the compiler, you must
use representation clauses to guarantee a particular layour. Such clauses are sub-
ject to the following censtraints:

o Each component of the record must be specified with a component
clause.

o The alignment of the record is restricted to mods 1. 2, and 4; byte, word,
and long-word aligned, respectively.

« Bits are ordered right to left within a byte.
» Components may cross word boundaries.

Here is a simple example showing how the layout of a record can be specified by
using representation clauses:

package Repspec-.Example is
3ics ! conscant :w= 1;
Word : conscantc :w- 4;

tyvpe Five is range 0 .. Ll&ifLF;
type Seventeen is range 0 .. Ll&iyLFFFrd;
type Nine is range 0 .. 51l1;

tvoe Record_Lavou~_.jpe is recor
Zlementl Sevenceen:
Elemenc : Five:
Zlemencl : Boolean;
Elemencd : Vine:
and record;

for Record.lavout.Type use record at mod 2;
Elementl act O*Word range O .. 16;
Elemenc2 ac 0%Word range 17 .. 21;
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Elenentl at OMinrd range 22 ,, 22;
Elementh at O*Word range 23 ,. 31;
end record;

Record-Layout : Record_Layout.Type;
end Repspec—_Exanple;

3.7.5, [LRM 13.5] Address Clauses.

The Ada compiler supports address clauses for objects and entries. Address
clauses for packages and task units are not supported.

Address clauses for objects may be used to access hardware memory registers or
other known memory locations. The use of address clauses is affected by the fact
that the System.Address type is private. For the MC6S0x0 wrget, literal addresses
are represented as integers, so an unchecked conversion must be applied o these
literals before they can be passed as parameters of type Svstem.Address. For ex-

ample, in the exaniples in this document the following declaration is often as-
sumed:

funccion Addr is nev Unchecked-Conversion {Long-Inceger,
Sysnem.Address);

This function js invoked when an address literal needs to be converted to an Ad-
dress type. Natwurally, user programs may implement a different convention.
Below is a sample program that uses address clauses and this convention. Pack-
age System must be explicitly withied when using address clauses.

with Systenm;
with Unchecked_Convexsion;
procedurs Hardware.iAccess is
funceion Addr is new Unchecked_Conversion (Long-Integer,

System.Address);
Hardware_Register : inceger;
for Hardware_Regiscter use atc Addr {(16//FF0000#);
begin

*

.

end Hardware_Access;

When using an address clause for an object with an initial value. the address
clause should immediarely follow the object declaration:

Cbj: Some.Type := <init_expr>;
for Obj use at <addr.expr>;

This sequence allows the compiler to perform an optimization wherein it gen-
erates code 1o evaluate the <addr_expr> as part of the elaboration of the declara-
tion of the object. The expression <init_expr> will then be evaluated and as-
signed directly to the object. which is stored at <addr_expr>. [fanother declara-
tion had intervened benween the object declaration and the address clause, the
compiler would have had to create a temporary object to hold the initialization
value hefore copying it into the object when the address clause is 2laborated. If
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the opject were a large compesite type, the need 1o use a temporary could result
in considerable overhead in both time and space. To optimize vour applications,
therefore, you are encouraged to place address clauses immediately after the
relevant object declaration.

As mentioned above, arrays coniaining components that can be allocated in a
signed or unsigned byte (8 bits) are packed. one component per byte. Further-
more, such components are referenced in generated code by MC630x0 byte in-
structions. The following example indicates how these facts allow access to
hardware byte registers:

with Syzten;
with Unchecked_Conversion;
procedure Main is
function Addr is new Unchecked_Conversion (Long-Integer,

Systen.Address);
type Byte i{s range -128,,127;
KW-Regs : array (0..l) of Byce;
for dW_Regs use at Addr (L6#FFF3L04);

« «3-Byte : constant integer := 0;
Next_8lock Request: constant integer :w 1;
Request_3yte : Byte = 119;

Stacus : Byte;

begin
Stacus = HV_Regs(Scatus.Bycte);
HW_Regs(Nexc.3locle.Request) :w Request.Byte;
end Main;

Two bvte hardware registers are referenced in the example above. The status byte

is at location 162FFF310# and the next block request byte is at location
16*FFF311:.

Function Addr takes a long integer as its argument. LongInteger'Last is
16#7FFFFFFF#, but there are certainly  addresses greater  than
Long_Integer'Last. Those addresses with the high bit set. such as FFFAQ000, can-
not be represented as a positive long integer. Thus, for addresses with the high bit
set. ihe address should be computed as the negation of the 2's complement of the
Jesired address. According to this method. the correwt representation of the sam-
ple address abave would be Addr(- 167100600001,

3.7.6. [LRM 13.6] Change of Representation.

TeleGen2 supports changes of representation, exezpt tor npes with record
representation clauses.
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3.7.7. [LRM 13,7] The Package System.

The specification of TeleGenl's implementation of package System is presented in
the LRM Appendix F section at the end of this chaptar,

3.7.8. [LRM 13.7.2] Representation Attributes.

The compiler daes not support *Address {or packages.

3.7.9. [LRM 13.7.3] Representation Attributes of Real Types.

The representation atributes for the predefined floating point types were present-
ed in Table 3-2.

3.7.10. [LRM 13.8] Machine Code Insertions.

Machine code insertions, an optional feature of the Ada language. are fully sup-
ported in TeleGen2. Refer to the “Using Machine Code Insertions" section in the
Programming Guide chapter for information regarding their implementation and
for examples on their use.

3.7.11. [LRM 13.9] Interface to Other Languages.

In TeleGen2, pragma Interface is supported for Assembly, C, UNIX, and Fortran.
Refer to “Interfacing to Other Languages" in the Programming Guide chapter for
for information on the use of pragma Interface. TeleGen2 does not currenty al-
low pragma Interface for Library units.

3.7.12. [LRM 13.10] Unchecked Programming.

Unchecked_Conversion is allowed except when the target data subtype is an un-
constrained acray or recerd type. If the size of the source and target are static and
equal, the compiler will perform a binwise copy of data from the source object to
the target object.

Where the sizes of source and target differ. the following rules will apply.

o [f the size of the source is greater than the size of the targer, the high ad-
dress bits will be trunecated in the conversion.

o [f the ize of the source is less than the size of the target. the source will
be moved into the low address bits of the targer.

The compiler will issue & warning when Unchecked_Conversion is instantinted
with unegual sizes ltor source and target subnpe.  Unchecked Conversion
hetween objects of Jifferent or non-static sizes will usually produce less efficient
cade and should be avoided. if possitle.
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3.8. LRM Appendix F for TeleGen2

The Ada language definition allows for certain target dependencies, These
dependencies must be described in the reference manual for each implementation,
in an “Appendix F” that addresses each point listed in LRM Appendix F. Table
3-3 constitutes Appendix F for thir implementation. Points that require further
clarification are addressed in sections referenced in the table.
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Table3-3. LRM Appendix F for TeleGen2

e e B e e e e R el A S S nebrete ¥

f(l) {raplementation-Dependent  Prag- | (2) Implementation-defined pragmas:
‘ mas : Comment, Images. [nterrupt.

)

, \ Interface_Information, Linkname,
! No_Suppress, Preserve layout. and
Suppress_all (Section 3.3.1).

v+~ . < e ey 0

{ (b) Predefined pragmas with |
{ implementation-dependent characteris-
| tics:
'
!

[P —

« Interface (assembly, UNIX. C, and

Fortran-- see “Interfocing o Other
| Languagses.” Not supported for library
‘ units.

[ ——

o Listand Page (in context of source/error
compiler listings.) (See the User Guide.) -

o Pack See Section 3.7.1.

1
o Inline. Not supported for library-level [
subprograms.

et e - A hiarpontons s et

4

¢ o Priority. Not supported for main pro-
grams.

Orher supported predefined pragmas:
| . Controlled Shared Suppress Elaborate

, Predfined pragmas panly  supported |
(see  Section 3.1}  Memory-Size |
Storage_Unit  System_Name

Nor supported: Optimize

«eenem Continued on the nexe page -------
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Table 3-3. LRM Appendix F for TeleGen2 {Contd)

T e e T e

e Continued from the previous page «—--

i

1

() Implementation-Dependent  Auri-  'Offset. Used for machine code insertions.

; butes ~ The predefirad atribute 'Address is noc

i - supported for packages. See ‘“‘Using

: . Machine Code Insertions” earlier in this
chapter for information on 'Offset and 'Ad-
dress.

§

‘Extéended_Valuc

‘Extended.\Width

‘Extended_Alt

"Exteaded _Digits

; *Exteaded_Fare

Refer to Section 3.3.2 for information on the
implemeatation-detined extended attributes
listed above.

H
'
E "Extended_image
!
E

1(3) Package System * See Section 3.7.7.

g . . ' a . -
i (4) Restrictions on Representation = Summarized in Table 3-4.
Clauses

[ (5) Implementation-Generated Names ~ None

2

|(6) Address Clause Expression In-  An expression that appears in an object ad-
i terpretition dress clause is interpreted as the address of
Y the tirst storage unit of the object.
i

i

(7) Restrictions on Unchecked Conver-  Summuarized in Table 3-4.
sions

sweeeee Conanued on the nexe page <----
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3.8.1.

Table 3-3. LRM Appendix F for TeleGen2 (Contd)

e Canmmed fronuihe previous page »---— !

* (S) Implcmenmuon-Dependcm Charae-
teristics of the I/O Packages,

e e o e o o . AR irs v e+ b e mam e e n

i

L

th

In TexeJO. the type Count is defined |
as follows:
type Count is range 0..(2 ** 31)-2

In Text 1O, the type Field is defined as
follows:

subtype Ficld is integer range 0..1000

In Text IO, the Form parameter of
procedures Create and Open is not
supported.  (If you supply a Form
parameter with either procedure, it i3
ignored.)

Sequential IO and Direct IO cannot
be instantiated for urconstrained array
twpes or discriminated types without de-
fauits,

The standard library contains prein-
stantiated versions of |
Text IO.Integer IO for tpes Imeger}
and Long_Integer and of
TexteIO.Float IO for types Float and
Long_Float. We suggest that you use
the following to eliminate multiple in-
stantiations of these packages:

ShortInteger_Texe 10

integer Tex 10

LoneInteger-Texe 1O

Float-Texe 10

Lone Float.Text.10

o e e

n

Implementation-Defined Pragmas.

T T ",

There are eight implementation-defined pragmas in TeleGen2: pragmas Com-

ment, [mages.
Preserve_Lavout. and Suppress_All.

Interface_Information.

Interrupt.

Linkname. No_Suppress.
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3.8.1.1. Pragma Comment.

Pragma Comment is used for embedding a comment into the ebject code, Its syn-
tax is:

pragma Comment { <string.literal> );

where * <string literal >™ represents the characters to be ¢mbedded in the object
code, Pragma Comment is allowed only within a declarative part or immediately
within a package specification. Any number of comments may be entered into the
abject code by use of pragma Comment.

3.8.1.2. Pragma Images.

Pragma Images controls the creation and allocation of the image and index tables
for a specified enumeration type. The image table is a literal string consisting of
enumeration literals catenated together., The index table is an array of integers
specifying the location of each literal within the image table. The length of the in-
dex table is therefore the sum of the lengths of the literals of the enumeration
type; the length of the index tabie is one greater than the number of literals.

The syntax of this pragma is:

pragma Images{ <enumeration_type>, Deferred);
-~ OF =
pragma Images( <enumeration_type>, Immediate);

The default, Defecred. saves space in the literal pocl by not creating image and in-
dex tables for an enumeration type unless the "Image, *Value, or 'Width attribute
for the type is used. If one of these auributes is used. the tables are generated in
the literal pool of the compilation unit in which the attribute appears. If the attri-
butes are used in more than one compilation unit. more than one set of tables is
generated, eliminating the benefits of deferring the table. In this case, using

pragma [mages( <enumeration_type>, Immediate);

will cause a single image table to be generatad in the literal pool of the unit Je-
claring the enumeration gpe.

For a very lirge enumeration tvpe, the length of the image table will exceed
Integer Last (the maximum length ot i string). In this case, using either

pragma Imagest <enumeration_type>, Immediates:

or the ‘Image, “Value, or "Width attribute tor the ope will result in an error mes-
sage trom the compiler.

3.8.1.3. Pragma Interface_Information.
The existing Ada interface pragma anhy aflows specification of a language name.
In some cases. the optimizing code generator will need more intormation than can
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3.22

ke derived from the language name. Therefore there is a peed for an
implementation-specific pragma. Interface_Information.

There is an extended usage of this pragma for Machine Code Insertion pro-
cedures which dees not use a preceding pragma Interface. Other than that case, a
pragma Interface Information is abways asscciated with a Pragma Interface, The
syntax is:

prag=a Intarface_Inforzacion (Naze,

Link Nane,

Hechanisa,

Pazanecers,

Clobbered Regs);

where:
naze tme ada_.subprogran.idencifiar, required
linl.naxe tmm stxing, default m "t
nechanizn tmee sTring, default = "PROTECTED"
paramecers tme zTxing, defaulc = "
clobbered.regs twm string, default = "M
Scope.

Pragma Interface_Information is allowed wherever the standacd pragma Interface
is allowed, and must be immediately preceded by a pragma Interface purporting
to the same Ada subprogram. in the same declarative part or package
specification; no intervening declaration is allowed between the Interface and
Interface_Information pragmas. Contrary to pragma Interface, this pragma is not
allowed for overloaded subprograms (it specifies information that pertuin to one
specific body of non-Ada code). If the user wishes to use overloaded Ada names,
the Interface and InterfazeInformation pragmas mav be applied t unique
renaming declarations.

The pragma is also allowed for a library unit: in that case. the pragma must occur
immediately arter the corresponding Interface pragma. and before any subsequent
compilation unit.

This pragma may be applied to any interfaced subprogram. regardless of the
language or system named in the interface pragma. The code geaerator is respon-
sible tor rejecting or ignoring illegal oc redundant interface information. The op-
timizing vode generator will process and check the egality of such interfaced sub-
programs at the time of the spec compilation, instead of waiting for an actual use
of the intertaced subprogram. This will save the user trom extensive recompila-
tion of the otfeasive specification and all its Jependents should an illegal pragma
have heen used,

This pragma is also used tor Machine Code Insertion (MCI) procedures. [n that

case. the “mechuanism™ should be set to *mei.”™ This allows the user to specify de-
tailed parumeter characteristics tor the call and inlined eall to the MCI procedure.

REF-1630N-V1.1(U/68)
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When used in conjunction with pragma Inline, this allows the user to Jirectly in-
sert a minimal set of instruetions into the eall leeation,

Parameters.

Name: Ada subprogram wentifier, The rule deciled in LRM 13.9 for a subpro-
gram named in a pragma Interface agply here as well. As explained above, the

suhpromm must have been named in on immediately preceding Interface prag-
ma.

This is the only required parameétér, Sinee the other parameters are aptional, po-
sitional association may only be used if all parameters are specified, or only the
rightmost ones are defaulted. Named asscciztion must be used otherwise: this re-
quires that the {ront-nd supports it in pragmas.

Link Name: string literal. When specified, this parameter indicates the name the
cede generator must use to reference the named subprogram. This string name
may centain any characters allowed in an Ada siring and must be passed un-
changed (in particular, not case-mapped) to the sode generator. The code gen-

erator will reject names that are illegal in the parucular language or system being
wrgeted,

If this parameter is not specified, it defaults to a aull string. The code generator
will intérpret a default link name differendy, depending on the target
language/system (the default is generally the Ada name, or is derived from it, for
example, “_Ada_name" for 'C’ calls).

Mechanism: string literal. The only mechanism currently implemented is the

"mei” mechanism used strictly in conjunction with Machine Code Insertion pro-
cedures.

A future mechanism will include "protected” where the code generator will protect
the Ada exception model on calls o that external subprogram. Unfortunately,
such protection is costly, which means thac it should be applied only when neces-
sary, as most interfaced subprograms do not raise exceptions or traps. Until this

mechanism is implemented. external cede which causes traps will cause unpredict-
able unhandled exception tracebacks.

Parameters: striny literal. This steing, when present. tells the code generator that
some piaramerers ire to be passed in registers (instead of on the stack, which is

the default). The string is passed as is by the front-end. and is decoded by the
code generator.,

The code generator interprets the string as .t positional agaregate. where each po-
sition reters to i parameter of the interficed subprogram. Each position of the
Jggregate may either be null. or one of the following identifiers: DU, D1, A0, Al
FP, or FPL" which specify that the mrrez.pondmg parameter be passed in the
nmed register. Thus the string “A0.DO™ spzeifies that the first parameter be
passed in AU, the second in the stack. the third in DU, and any other parameters in
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the stack.

A register identifier may be used, at most, once in the parameter passing descrip-
tion string, except for function return value, as explained below. The code genera-
tor wiil also enforce some semantie restrictions: for example, a floating point re-
gister can only be used to pass a float type paremeter, although a float parameter
can be passed in a regular data register. Only scalar values and addresses may be
passed direcdy o registers; composites must be passed in the stack (by reference
or by value, dictated by the code generator model for the target language/system),
Explicit passing of the ‘Address of a composite in a register is allowed (the param-
eter must be of type System.Address).

The parameters string can also be used to specify the regisver in which a function
return value will be passed back. The parameters registers string may in that case
have ene position more than the number of parameters; this position describes the
return value. The register used for the return value may have been used for an in-
put parameter. This is the only case where a register may oceur twice in the same
steing. If not specified for a given function, the code generator uses the register
normally used for the target languagefsvstem (that is, “C" returns all in DO or
D0y D1, whereas “Assembly” returns in DO, DO/ D1, A0, or FP0 depending on the
return value vpe).

Clobbered_Regs. These are the registers (comma-separated list) that are des-
troyed by this operation. The code generator will keep anything valuable in these
registers at the point of the call,

A simple example of the use of pragma Interface_Information is:

procedure Do_Something (Addr: System.Address; Len: Inceger)
prag=a Incerface (Assembly, Do_Someching);

pragme Incerface.Informacion ( Name => Do_Someching,
Link Name w> "CGSS$DOIT",
Yechanism => "UNPROTEGTIED",
Paramecexs => “AQ,DO");

3.8.1.4. Pragma Interrupt.

Pragmu [nterrupt is described’ in this reference volume in Chapter 2. Plense refer
to the section “Optimized [nr. srupt Entries.” subsection “Function-Mapped Op-
timszations.™

3.8.1.5. Pragma Linkname.

Pragma Linkname is used to provide interface (0 any routine whose name can be
specified by an Ada string literal. This allows aceess to routines whose identifiers
do not conform to Ada identifier rules.
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Pragma Linkname takes two arguments, The first is a subprogram name that has
been previously specified in a pragma Interface statement. The second is a .ring
liceral specifving the exact link name 10 be employed by the cade generater in em-
itting calls to the associated subpregram. The svatax is:

pragma Interface { assembly, <subprogram_name> );
pragma Linkname ( <subprogram.name>, <string.diteral> );

If pragma Linkname does not immediately follow the pragma Interface for the as-
scciated program, a warning will be issued saying that the pragma has no effect,

A simple example of the use of pragma Linkname is:

procedure Dumay.iccess( Dunmny-Arg @ System.Address );
pragma Incexface (assenably, Dumny-Access );
pragma Linlmame (Dummy.-Access, "-access");

Nores: (1) Itis preferable that the user use pragma Interface_Information for
this functionudir;.
(2) In the example above, the link name generated may be “~_access”
instead of *'_access” if vour native C compiler prepends an underscore
to the specified link name.

3.8.1.6. Pragma No_Suppress.

OIMAYY)

No_Suppress is a TeleGen2-defined pragma that prevenis the suppression of
checks within a particular scope. It can be used to override pragma Suppress in
an enclosing scope. No_Suppress is particularly useful when vou have a section of
code that relies upon predefined checks to execute correctly, but you need to
suppress checks in the rest of the compilation unit for performance reasons.

Pragma No_Suppress has the same syntax as pragma Suppress and may occur in
the same places in the source. The syntax is;

pragma No_Suppress ( <identifier> {, [ON =>] <name>]};

where <identifier> is the type of check you do not want to suppress (e.g.,
access-chack: refer to LRN 11.7)

<name> is the name of the object, cype/subtype. task unit, generic unit. or
subprogram within which the check is not to be suppressed: <name> is vp-
tional.

[f neither Suppress nor No_Suppress is present in o program. checks will not be
suppressed.  You may override this detault at the command level, by compiling the
file with the -i(nhibit optivn and specifving with that option the type of checks you
want to suppress. For more information on -i(nhibit. reter to vour TeleGen2
Overview and Conmuand Suminan document,
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If either Suppress or No.Suppress are present, the compiler uses the pragma that
applies to the specific check in order 0 determine whether that check is to be
made. Ifboth Suppress and No_Suppress are present in the same scope, the prag-
ma declared last takes precedence, The nresence of pragma Suppress or
No_Suppress in the source takes precedence aver an -i(nhibit optien provided
during compilation.

3.8.1.7. Pragma Preserve_Layout,

The TeleGen2 compiler reorders record components to minimize gaps withia
records. Pragma Preserve_Layout forces the compiler to maintain the Ada source
order of components of a given record type, thereby preventing the compiler from
performing this record layourt optimization.

The syntax of this pragma is:

Pragma Preserve_I zyout ( ON => Record_Type_Name)

Preserve_Layout must appear before any forcing occurrences of the record type
and must be in the same declarative part. package specification, or task
specification. This pragma can be applied to a record type that bas been packed.
If Preserve.Layout is applied to a record type that has a rec~. i representation
clause, the pragma only applies to the componerts that do ne. tiave component
clauses. These components will appeac in Ada source order alter the components
with component clauses.

3.8.1.8. Pragma Suppress_All,

Suppress_all is a TeleGen2-defined pragma that will suppress all checks in a
given scope. Pragma Suppress_All contains no arguments and can be placed in
the same scopes as pragma Suppress.

In the absence of pragma Suppress_All or any omer suppress pragma, the scope
which contains the pragma will have checking turned off. This pragma should be
used in a safe piece of time criticai code to allow for better performance.

3.8.2. Implementation-Dependent Attributes.

3.8.2.1. 'Address and 'Offset.

These were discussed within *he context of using machine code insertions. in the
Programming Guide chapter,

3.8.2.2. Extended Attributes for Scalar Types.

The extended attributes extend the concept behind the Text[O attibutes "Image.
"Value. and "Width to give the user more power and flexibility when displaying
values of scalars. Extended attributes ditfer in two respects tfrom their predefined
counterparts:
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1. Extended auributes take more parameters and allow control of the for-
mat of the output string.

2. Extended auributes are defined for all scalar nypes. including fixed and
floating point types.

Extended versions of predefined attributes are provided fer integer, enumeration,
floating point, and fixed point types:

Integer: ‘Extended_Image, ‘'Extended_Value, ‘'Extended.Width

Enumeration; 'Extended_Image, ‘Extended_Value, 'Extended_Width

Floating Point:  'Extended_Image, ’Extended_Value, ‘Extended Digits

Fixed Point: ‘Extended_Image, ‘'Extended_Value. ‘'Extended_Fore,
'Extended_Aft

The extended attributes can be used without the overhead of including Text IO in
the linked program, Below is an example that illustrates the difference between
instantiating Text_O.FloatIO to convert a float value to a string and using
Float'Extended_Image:

with Texc_.IO;

function Converc.To_String ( Fl : Float ) recurn String is
Temp-Str : String ( L .. 6 + Float‘’Digics );

package Fle_IO0 is new Text_I0.Floac.I0 (Float);

begin

Fle_I0.Put ( Temp..Str, Fl );
recurn Temp-.Str;

end Convexct.To-String;

funceion Converc.To.String-No_Text_IO( FL1 : Float ) return String is
begin
return Float'Excended.Image ( Fl );

end Converct.To-String-No.Text_I0;
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vith Texc-I0, Convert.To-String, Converct-To.String-No-Texc.I0;
procedure Shoew.DiZfferent.Convexsions is

Valus

begin

Text..]O.Puc.Line ( "Using che Converc.To-String, the value of the variable

i Float := 10,03376;

{5 : " & Convert.To_Stxing { Value ) );
Texec-I0,Puc.Line ( "Using the Gonverc.To-String.No_Texc_I0, the wvalue
is : " & Converc_To-Scring-No-Texc-IO ( Value ) ):

end Show.Different_Conversions;

3.8.2.2.1. Integer Attributes

3-28

‘Extended_Image

Usage:
X’Extended_Image([tem.Width,Base.Based. Space IF_Positive)

Retmns the image associated with [tem as defined in TextIO.Integer 1O, The
Text_{Q definition states that the value of Item is an integer literal with no under-
lines, no exponent, no leading zeros (but a single zero for the zero value), and a
minus sign if negative. If the resulting sequence of characters to be output has
fewer than Width characters, leading spaces are first output to make up the
difference. (LRM 14.3.7:10,14.3.7:11)

For a prefix X that is a discrete type or subtype; this auribute is a function that
may have more than one parameter. The parameter [tem must be an integer
value. The resulting string is without underlines, leading zeros, or trailing spaces.
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Parameter Descrintions:

ltem The item for which vou want the image: it is passed to the
function. Required
- Width The minimum number of characters to be in the string that is |
recurned. I no width is specified, the default (0) is assumed.
Oprional
_Base The base in which the image is to be displayed. If no base is -
specified, the default (10) is assumed. Oprional
Based An indication of whether you want the string retumed to be in |

base notation or not. If no preference is specified, the default -
(false) is assumed. Gprional

TSpacle_Positive " An indication of whether or not the sign bit of a positive in- .
teger is included in the string returned. If no preference i |s
specified, the default (false) is assumed. Oprional

Examoples:

Suppose the following subtype were declared:
subtype X is Inceger Range -10..16; .

Then the following would be true:

X'Exctended.Inage(S) - G
X'Extended.Inage(5,0) m M50
X'Extended.Image(5,2) -t 5n
X'Extended_Image(5,0,2) - "LoL"
X'Extended..Inage(5,4,2) = " 101"
X*'Extended_.Inage(5,0,2,True) - 2101
X'Extended.Image(5,0,10,False) - MEM
X'Extended-Image(5,0,10,False, True) R A
X'Extended.Image(~1,0,10,False,False) = ".1"
X'Exvended.Image(-1,0,10,False,True) - .l
K'Extended-Image(-1,1,10,False,True) - ta]v
X’Extended.Image(-1,0,2,True,True) - LAY

X’Excended.Image(-1,10,2,True, True) " =274

‘Extended_VYalue

Usige:

X'Extended_Valuetlten

Returns the value associnted with ltem as defined in TextIO.IntegerIO. The
Text.1O definition states that given a string. it reads an integer value from the be-
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ginning of the string. The value retrned corresponds to the sequence input
(LRM W.3.7:14)

For a prefix X that is a discrete type or subtype, this attribute is a function with a
single parameter. The actual parameter Item must be of predefined type string.
Any leading or trailing spaces in the swring X are ignored. In the case where an
illegal string is passed, a Canstraint_Ervor is raised.

Parameter Descrintion:

‘ [tem A parameter of the predefined type string; it is passed to the :

; function. The type of the returned value is the base type X !

| i Required }
Examples:

Suppose the {ollowing subtype were declared:
Subtype I {5 Integer Range -10.,16;

Then the following would be true:

X'Extended_Value("5")
X*Extended Value(" 5")
X'Excended_Value("2{/LOL{}")
X'Excended Value("-1")
X'Extended_Value(" -1")

-1
-1

| S SN BN AN |
w

'Extended_Width

Usage:

X'Extended_\Vidth(Base,Based Space IL_Positive)

Merurns the width for subtype of X.

For a prefix X that is a discrete subtype: this attribute is a function that may have
multiple parameters. This attribute yields the maximum image length over all
values of the tvpe or subtype X.
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Parameter Descrintions:

" Base The base for which the width will be ealculated. If no base is
~ specified, the defaul (10) is assumed, Opronal
" Based . An indication of whether the subtype is stated in based nota-

‘ tion. If no value for based is specified. the default (false) is as-
. sumed. Oprioral

: Space_If Positive  An indication of whether or not the sign bit of a positive in-
: teger is included in the string rewened. If no preference is
’ - specified, the defaule {false) is assumed. Opronal

Examples:

Suppose the following subtype were declared:
Subtype X i{s Inceger Range -10..l6;
Then the following would be true:

X'Exvended Widch = 3 =0

X’'Extended_Width(10) - 3 0

X7Excended Widch(2) - 5 ="10000"

X'Extended Wideh(10,True) w7 ="]0R10%"

X*Extended Width(2,True) = 8 - "2#10000#"

X‘Extended Width(10,False,True) -3 ="
X'Excended.widch(l0,True,False) wm 7 W ]0RI0%

X'Excendad Width{10,True,True) w7 ="10#I6H"
X'Extended.Width(2,True,True) = 9 = “2p100008"
X'Extended.Widcth(2,False,True) = & - "10000" -
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3.8.2.2.2. Enumeration Type Attributes

*Extended _Image

Usage:

XExtended_Image({tem,\Width.Uppercasey

Returns the image associated with Item as defined in Texe 1O.Enumeration-10,
The Text. IO definition states that given an enumeration literal. it will output the
value of the enumeration literal (either an identifier oc a chacacter literal). The

character case parameter is ignared for character literals, (LRM {4.3.9:9)

For a prefix X that is a discrete type or subtype; this attribute is a function that
may have more that one parameter. The parameter [tem must be an enumeration
value, The image of an enumeration value is the corresponding identifier, which
may have character case and return string width specified.

Parameter Descriotions:

. - L - i ‘
Item The item for which vou want the image: it is passed to the
function, Required

. Width The minimum number of characters ¢ be in the string that is
returned. If no width is specified, the default (0) is assumed.
- If the Width specified is larger than the image of [tem, the re-
twrn string s padded with trailing spaces. If the Width
specified is smaller than the image of Item, the default is as-
sumed and the image of the enumeration value is output com-
pletely. Oprional

. Uppercase An indication of whether the returned string is in uppercase
characters. In the case of an enumeration type where the
enumeration literals are character literals, Uppercase is ig-
nored and the case specified by the type definition is taken. If

no preterence is specified. the default {true) is assumed. Op-
tional

REF-1630N-V1.1(U/68)
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Examoles:

Suppese the following tvpes were declared:

type X 15 (xed, green, blue, purple);
trpe 7 is (fa’', ‘'Bf, 'c!, 'D');

Then the following would be true:

X'Excended_Inagn(xed) m "RED"
{’Extended-Inage(red, 4) = "“RED "
{'Exuended.Izage(red,2) = “RED"
X'Excended-Izage(ced,0,5alse) = zed"
XtExcvended.Inage(red,l0,false) = "red "
Y'Excended-Image(‘a’) - Mg
Yr'Excended.Inage('B’) w~ MBI
Y'Extended. Inage(‘'a’,§) m ttrgt n
Y!/Excended.Izage(‘a’,0,crue) m Mrgtn

'Extended_Value

Usage:

XExtended_Value(Item)
Returns the image associated with Item as defined in TextIO.Enumeration JO.
The Text 1O definition states that it reads an enumeration value from the begin-

ning of the given string and retrns the value of the enumeration literal that
carresponds to the sequence input. (LRM 14.3.9:11)

For a prefix X that is a discrete type or subtype; this auribute is a function with a
single parameter. The actual parameter Item must be of predefined type string.
Any leading or trailing spaces in the string X are ignored. In the case where an
illegal string is passed, a Constraint_Error is raised.

OIMAYO) 3-33




TeleGen2 Reference Information for UNIX/68K Hosts

Parameter Descrintions:

1

* Ttem A parameter of the predefined wpe steing; it is passed to the
, function. The type of the retrned value is the base type of X.
~ Required
Examples:

Suppose the following type were declared:
type X is (resd, green, blue, purple);
Then the following would be true:

X’Extended_Value("red") = rved

X'Extended_Value(" green") = green
X'Extended_Value(" Purple") = purple
X'Extended_Value(" GreEn *) = green

'Extended_Width

Usage:
XExtended_Width
Returns the width for subtype of X.
For a prefix X that is a discrete type or subtype; this attribute is a function, This
attribute yields the maximum image length over all values of the enumeration type

or subtype X.

Parameter Descriptions:

There are no parameters to this function. This function returns the width of the
largest (width) enumeration literal in the enumeration type specified by X.

Examples:

Suppose the following rvpes were declared:

type X is (red, green, blue, purple);
type Z is (X1, X12, X123, X1234);

Then the tollowing weuld be tsue:

X'Exctended.Widch = § = "purple’
Z'Extended.Yidth = 5 < Y234
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3.8.2.2.3. Floating Polnt Attributes
*Extended. Image
Usage:
Y Extended_Image(Item, ForeAlt.Exp,Base.Based)
Returns the image asseciated with [tem as defined in Text 10.FloacdO. The
Texe 1O definition states that it outputs the value of the parameter Item a3 a de-
cimal literal with the format defined by the other parameters. If the value is nega-
tive, a minus sign is included in the integer part of the value of Item. If Exp is 0,
the integer part of the output has a3 maay digits a5 are neaded to represent the in-
teger part of the value of Item or is zero if the value of Ttem has no integer part.
(LRM 143.8:13, 14.3.3:15)
[tem must be a Real value, The resulting string is without underlines or trailing
spaces,
Parameter Descriotions:
 Item ! The item for which you want the image: it is passed to the
i ; function. Required |
! Fore : The minimum number of characters tor the integer part of the |
! i decimal representation in the return string. This includes a .
: minus sign if the value is negative and the base with the '#' if
i based notation is specified. If the integer part to be output has
\ . fewer characters than specified by Fore, leading spaces are -
ﬂ . output first to make up the difference. [f no Fore is specified, !
! . the default value (2) is assumed. Oprional
L Aft . ‘The minimum number of decimal digits after the decimal -
' © point to accommodate the precision desired. If the delta of’
{ the type or subtype is greater than 0.1, then Altis 1. If no Aft
© i specified. the default (X'Digits-1) is assumed. If based nota-
tion is specified. the trailing *#" is included in Alt. Oprional
Exp - The minimum number of digits in the exponent. The exponent
consists of a sign and the exponent. possibly with leading
zeros. If no Exp is specified. the default (3) is assumed. [f
Exp is U, no exponent is used. Oprional
Base The base that the image is o be displayed in. [f no base is
specified. the detault (10) is ussumed. Oprional
Based An indication of whether vou want the string returned to be in
based notation or not. If Ao preterence is specified. the de-
fault ¢talse) is assumed. Opnunal
OLMAYY 3.35
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Examoies:

Suppose the fullowing tpe were declared:
type X is5 digics 5 range -10.0 .. 16.0;
Then the {ollowing would be true:

X'Excended-Izugeld.0) » " 5,0000E4Q0"
X'Excvendad.Izage(5.0,1) = "5 ,00002+00"
X'Excended_Inage(-5.0,1) w ".5,0000E+00"
X’Extended_Inage(5.0,2,0) = " 5,0E4+00"
X'Extended.Inage(5. 6,2 c,0) w " 5,0
X'Excended.Inage(5.0,2,0,0,2) » “101.0"
X’Extended.Izage(5.0,2,0,0,2,True) = "27101.04"
X'Excended.Izage(5.0,2,2,3,2,True) w "2411 . 1ffE+02"

'Extended_Yalue

Usage:
XExtended_ValuetItem)

Returns the value associated with ltem as defined in Text JO.FloatfO. The
Text 1O definition states that it slu'ps any leading zeros, then reads a plus or
minus sign if present then reads the stnng nccordmxz to the syntax of a real literal,

The return value is that which carresponds to the sequence input. (LRM 14.3.8:9,
14.3.8:10)

For a prefix X that is a discrete type or subtype; this attribute is a function with a
single parameter. The actual parameter [tem must be of predefined wpe string.
Any leading or trailing spaces in the string X are ignored. In the case where an
illegal string is passed. a Constraint_Error is raised.

Parameter Descriptions:

H
[tem A parameter of the predefined type string; it is passed to the |
function. The type of the returned value is S the base tvpe of the ‘

input string. Required

Examoles:

Suppose the following type were declared:
type % is digics 5 range -10.0 .. 156.0;
Then the following would be true:

X'Extended.Value("5.0") = 5.0
X'Extended_Value("0.5El") = 5,0
X’Excended_Value("2{#1.0L1;E2") = 5.0
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3.8.2.24.

OIVIAYY0

‘Extended_Digits

Usage:
X'Extended_Digits{Base)

Returns the sumber of digits using base in the mantissa of madel numbers of the
subnpe X.

Parameater Deccriotions:

Base The base that the subtype is defined in. 1{no base is snecxfxed
the default (10) is assumed. Oprional

Examples:

Suppose the following type were declared:

type X 1s digics 5 range -10.G .. 16.0;
Then the following would be true:

X'Exvended Digics = 5

Fixed Point Attritiutes

‘Extended Image

Usage;
X*Extended_Image([tem,Fore Alt,Exp,Base.Based)

Rewrns the image associated with [tem as defined in Text JO.Fixed 1Q. The
Text IO definition states that it outputs the value of the parameter Item as u de-
cimal literal with the format defined by the other parameters. [f the value is nega-
tive, a minus sign is included in the integer part of the value of ftem. [fExpis 0,
the integer part of the cutput has as many digits as are needed to represent the in-
teger part of the value of Item or is zero if the value of [tem has no integer part.
(LRM 4.38:13, 14.3.3:15)

For a prefix X that is a discrete twpe or subtvpe: this atribute is a function that
may have more than one parameter, The parameter ltem must be a Real value.
The resulting string is without underlines or trailing spaces.
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Parameter Descrintions:

ftem

The item for which you want the image: it is passed to the !
function. Required i

Fore

The minimum number of characters for the integer partof the
decimal representation in the return string. This mcludes a *
minus sign if the value is negative and the base with the '#* if |
based notation is specified, If the inte ger part to be ourput has |

- fewer characters than specified by Fore, leading spaces are

output first to make up the difference. If no Fore is specified, |

i
 the default value (2) is assumed. Oprional ;

The minimum number of decimal digits after the decimal !
point to accommodate the precision desired, [f the delta of |

the type or subtype is greater than 0.1, then Aft s L If no Aft ‘
is spe"xfxed the default (‘(‘D;mls- 1) is assumed. If based no- ,

© tation is specified, the trailing "#' is included in Aft. Cpronal |

- The minimum number of digits in the exponent; the exponent

consists of a_sign and the exponent. possibly with leading !

. zeros. If no Exp is speuﬂed the default (3 ) is assumed. I’
i Expis 0, no exponent is used, Oprional

The base in which the i image is to be displayed. If no base i ns
specified, the default ( 10) is assumed. Oprional

An indication of whether you want the string returned to be in g
based notation or not. [f no preference is specified, the de- !
fault (false) is assumed. Oprional

Examples:

Suppase the following type were declared:
type X {5 delta 0.l range -10.0 .. 17.0;

Then the following would be true;

-

X’Extended_Image(5.0) = " 5,00E+00"
X'*Extended_Image(5.0,1) = "5,00E+00"
X'Extended.Image(-5.0,1) = ".5,00E+00"
X'Excended-Inage(5.0,2,0) = " 5,0E+00"
X'Extended..Inage(5.0,2,0,0) = " 5.0
X'Extended.Image(5.0,2,0,0,2) = "101 O"
X'Excended..Image(5.0,2,0,0,2,True) = "24LGL. 07"
X'Extended.Image(5.0,2,2,3,2,True) = "2 L$#E+02"
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Extended_ Yalue

Usage:
X’Extended-Value(Image)

Returns the value associated with Irem as defined in TextlO.Fixed IO, The
Text. IO definition states that it skips any leading zeros, reads a plus or minus sign
if present, then reads the string according to the syntax of a real literal, The re-

turn value is chat which corresponds to the sequence input. (LRM 14.3.8:9,
14.3.8:10)

For a prefix X that is a discrete type or subtype; this auribure is a function with a
single parameter. The actual parameter [temn must be of predefined type string,
Any leading » (railing sgces in the string X are ignored. In the case where an
illzgal string is p *xse¢d, a Constraint Error is raised.

Parameter Dascriptions:

Image Parameter of the predetined type steing. The type of the re-
_ turred value is the base type of the input string. Required

Examples:

Suppose the following type were declared:
type X is5 delta 0.1 range -10.0 .. 17.0;
Then the following would be true:

X’'Exzendec_Value("5.0") =« 5.0
X!Extended_Value("0.5E1l") = 5,0
X’'Exvended. Value("2#1.01fJE2") = 5.0
*Extended_Fore
Lsage:

{Extended_Fore(Base.Based)

Returns the mé.imum number of characters required tor the integer part of the
based r2presentation of X.
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Parameter Descriotions;

Base ~ The base in which the subtype is to be displayed, If no base is | !
» specified, the default (10) is assumed. Oproral |
Based An indication of whether you want the string returned to be in

based notation or not. If no preference is specified. the de-
fault (false) is assumed. Oprional

bttt

Examples:

Suppose the following type were declored:
type X is delta 0.l range -10.0 .., 17.1;
Then the following would be true:

X!'Extended_Fore =3 - "210"
X'Extendad_-Fore(2) = § == " 10001L"

'Extended_AR

Usage:

X’Extended_Aft(Base,Based)

Returns the mirimum number of characters required for the fractional part of the
based representction of X.

Parameter Descriptions:

H 1
Base i The base in which the subivpe is to be displayed. If no base is |
| specified, the defautt { 10) is assumed. Oprional ‘

| Based i An indication of whether vou want the sxrme returned o be in ;

, . based notation or not. If no preference is specified, the de- -
f . fault (false) is assumed. Opronal :

_E;Yamgles:

Supposc the tollowing type were declared:
cype X is delta 0.1 range -10.0 .. 17.1;
Then the following would be true:

A'Extended.Aft = 1 —="from0.1
X'Extended_Afr(2) = & --"000I"jrom 2R0.U0017#
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3.8.3. Package System.

The current specification of package Svstem is provided below.
wvith Unchecked Conversion;

package Systen is

- -

-= GCUSTOMIZABLE VALUES

- -

type Nane i

tr

(TeleGenl);

System_Name : constant nane := TeleGen2;

Memory Size : constant im (2 %% 31) -1; ~--Available memory, in sctorage units
Tick ¢ constant := 2,0 / 100.0; --Basic clock rate, in seconds

trpe Task_Data is --Adaptation specific customization for task objects
record
null;
end record;

-- NON-CUSTOMIZABLE, IMPLEMENTATION-DEPENDENT VALUES

-

— See Tuble 3-2 for the values for auributes of
= tvpes Float and Long_Float

Storage_Unic : constant := 8;

Min_Inc ! constant :m =(2 % 31);

Max_Inc : constant = (2 % 31) - 1;

Max_Digics ! constant = 15;

Max_Mantissa : constant = 31;

Fine_Delta : constant := 1.0 / (2 %% Max_ Mantissa);

subtype Priority is Inceger Range O .. 63;

- -

-- ADDRESS TYPE SUPPORT

--

type Memory is private;

type Address is access Memory;
-- Ensures compatibility between addresses and access types.
-- Also provides implicitc NULL inicial value.
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Null Address:

-

~~ Inicial value

type Address_Value

-- A numeric representaction of logical addresses for use in addresz clauses

connsctant Address = null;

for any Address object

is range ={2%%3L}..(2%3L)-1;

Hex_80000000 : constant Address_Value :» - 16/80000000#;
Hex_90000000 : constant Address_Value := - 167170000000#;
Hex_A0000000 : constans Address_Value := - 16{/600000007;
Hex_30000000 : constant Address Value :» - 16{50000000¢;
Hex_C0000000 : constant Address_Value := - 16{400000004;
Hex_D0000000 : constant Address_Value := - 16{30000000%;
Hex_EQ000000 : constanc Address_Value :w - 167200000004};
Hex F0000000 : constant Address_Value := - 16§10000000#;

- -

Define numeric offsets to ald in Address calculacions
Example:

for Hardware use at Location (Hex_F0000000 + L642345578#);

funcrion Location is new Unchecked_Conversion

-

(Address_Value, Address);

May be used in address clauses:

-
-
- -

Object: Some_Type;
for Object use at Location (16{#40007);

funcrion Label (Name: String) return Address;
pragma Interface (META, Label);

-

The LABEL meca-funiction allows a link name to be specified as address
for an impoxted object in an address clause:

Object: Some_Type;
for Object use ac Label("CBJECTSSLINK NAME");

Sysctem.Llabel recurns Null_Address for non-literal parameters.

-

-- ERROR REPORTING SUPPORT

- -

procedure Report_Error:
pragma Interface (Assembly, Report_Error);
pragma Interiace_Information (Reporc_Error, “REPORT_ERROR");
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iLRM Annotations

Report_Error can only be called in an exception handler and provides

== an exception traceback like tracebacks provided for unhandled
~=-  exceptions

-= CALL SUPPORT

type Subpreogran_Value IS
record

Proc_addr dAddress;

Parent_frame : Address;
end recoxd;

~= Yalue returned by the implementation-defined 'Subprogram Value
-- avtribuce. The attribute is not defined for subprograms with
-~ parameters, or functions.

private

type Memory is ’
record

null;
end record;

end Syctem;

3.8.3.1. System.Label

The System.Label meta-function is provided to allow users to address objects by a
linker-recognized label name. This function takes a single string literal as a
parameter and returns a value of System.Address. The function simply returns

the run-time address of the appropriate resolved link name. the primary purpose
being to address abjects created and reterenced from other languages.

o When used in an address clause, Systermn,Label indicates that the Ada ob-
ject or subprogram is to be referenced by a label name. The actual ob-
ject must be craated in some other unit (normally by another language),

and this capaoility simply allows the user to import thacobject and refer-
ence it in Ada.

« When used in an expression. System.Lubel provides the link rime ad-

dress of any name: a name that might be for an object a subptogram,
ete.
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3.8.3.2, System.Report_Error

Report_Error can only be called from within an exception handler. This routine
displays the normal exception teaceback infermadon to standard outpue It is
essentially the same traceback that could be obtained if the exception were unhan-
dled and propagatad out of the program, but the user may want to handle the ex-
ception and still display this information. The user may also want to use this capa-
bility in & user handler ac the end of a task (since those exceptions will not be pro-
pagated to the main program), Note that the user can also ger this capability for
all :asks using the — X binder switch.

Far details on the output, see the programming guide chapter in this volume, sec-
tion “Exception Handling.”
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